








The new Caribou, Maine, 
station of the Maine Public 
Service Company. Design, 
purchasing, expediting, 
and construction by Stone 
& Webster Engineering 
Corporation. 


The Elliott 7500-kw turbine- 
generator unit. 





Serving the main turbine, the Elliott 
two-pass surface condenser. 


Close-up of the Elliott twin 
two-stage steam jet air ejector. 
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SM in the new Caribou Steam Plant, Aroostook County 


The full Elliott slate takes office in this recently com- 
pleted Maine Public Service Company station, located 
at Caribou, and serving 3600 square miles of northeast- 
ern Maine, and parts of adjoining New Brunswick. 
Turbine-generator, condenser, air ejector, deaerating 
heater, and a raft of motors driving auxiliaries, all are 
of Elliott design and manufacture. The Caribou diesel 
plant, formerly the mainstay of power needs in the 
territory, has Elliott generators on the two larger of its 
four units, two Elliott turbochargers, and Elliott twin 
oil stainers and tube cleaning equipment. 

It is our firm belief that conservative down-East esti- 
mation of true values for which the State of Maine is 
noted was used in the selection of equipment for this 
new station. 


ELLIOTT 


JEANNETTE, PA. 
Plants at: JEANNETTE, PA. » RIDGWAY, PA. + AMPERE, W. J. » SPRINGFIELD, 0. « NEWARK, W. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 





Four of the many Elliott 
Crocker-Wheeler motors in 
auxiliary service: 


* 
(1) A 20-hp 3600-rpm a-c 
motor driving the overfire 
fan. 


a 
(2) An Elliott Crocker- 
Wheeler Sealedpower 
motor, 15 hp, 585 rpm, 
driving the transfer oil pump. 
a 


(3) Two 200-hp 3550-rpm 
squirrel-cage induction 
motors on boiler - feed 
pumps. 

At left: The Elliott 100,000- 
lb-per-hr deaerating feed- 
water heater. 
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Armstrong traps vent air 


to give you hotter machines 


HIGHER TEMPERATURES 
MEAN MORE OUTPUT 


1 
I 
' 
ote 
Temp. of Temperature of Steam Mixed with Various 
Steam with No} Amounts of Air. (Per Cent Air by Volume) 
Air Present 10x 20% 7 30% 








10.3 240.1 234.3 228.0 220.9 
25.3] 267.3 261.0 254.1 | 2464 | Every time an Armstrong steam trap opens 
a . there is a momentary pressure drop which “pumps” 
=r —r aT 008 3] 2959 air down to the trap from the unit being drained. 
en | cae The air passes through the bucket vent and accum- 
once wena — — a os ulates at the top of the trap to be discharged along 
with condensate each time the valve opens. 


50.3 298.0 251.0 | 283.5 275.1 























THIS TABLE TELLS THE STORY. You can’t get the 


maximum temperature you need unjess you get P . " P 
rage ° ’ ‘pot This one basic benefit of the Armstrong trap is 
e air ovt. 1 


w saving industry thousands upon thousands of dollars 

through faster heat-up and higher, more uniform 
temperatures with resultant greater output and time 
and labor savings. 


You can have this benefit. The cost of Armstrong traps 
is small in relation to the efficiencies they effect. Call 
your nearby Armstrong Representative today. 


ARMSTRONG MACHINE WORKS 
810 Maple Street ¢ Three Rivers, Michigan 


PYROMETER TESTS SHOWS 30° TEMPERATURE 

INCREASE on flatwork ironer rolls at Peter Bent 

Brigham Hospital, Boston, after installation of HOW TO SELECT the right 

Armstrong traps which vent air along with trap for each application, in- 

condensate. am stallation pointers, prices, 
capacities, other facts and 
figures are contained in the 
36-page STEAM TRAP BOOK. 
Send for your copy. 
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Combining POWER PLANT ENGINEERING and POWER GENERATION 





This magazine was established in 1896 as Practical Engineer. The title wos 
ed to POWER PLANT ENGINEERING in 1918; to POWER GENERATION in 





chang 
1948; and to POWER ENGINEERING in May, 1950. Rights reserved to above titles 
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First Atomic Power Plant................:. ; 
World’s first production of electric power by nuclear energy 
attained on December 20, 1951 at the National Reactor Test- 
ing Laboratory in Idaho. This is an illustrated article showing 
the equipment used, and describing its operation 


What To Do About Oil in Boiler Feedwater Sr ewer Te 
By George S. Emmerson 
This is the first of several articles on the general subject of oil 
contamination of boiler feedwater. In this article the author 
describes how oil gets into feedwater and discusses the effects 
of different varieties of oil. This is a subject of particular im- 
portance to industrial power engineers concerned with the 
return of condensate from factory processes 
Midwest Power Conference Renamed American Power Con- 
GOPOMED cc ccccccccccccscccccncesoecs eae 
530 hp in Diesel Pumps Adds 2000 hp to Great Northern's 
Hydro Power..........+-+.+++e0+0 nee bawaeenoc 
Here is a description of a small industrial development that 
typifies Yankee ingenuity at its best. Engineers of Great 
Northern Paper Co., Millinocket, Maine, needed more power 
pases completion of a new hydroelectric pas. So they put 
in 530 hp in diesel engines to pump water from one lake into 
another and thus picked up 2000 hp in hydro power. This 
article shows exactly how they did it 


St. Louis Museum Seeks to Preserve one of Largest Steam 
GROG oc ccc ccccseccécoescscece 


Something New—A Static Magnetic Exciter 
By H. F. Storm 
Here is a description of an exciter for an alternator that has 
no moving parts and no electron tubes. It combines in one 
static device the function of exciter and voltage regulator 


Automatic Steam Generators Save $1000 a Month........... 
A 2-page picture story of how the Norfolk Southern Railway 
is using compact, automatic, high-pressure steam generators 
to furnish steam for their forge shops as well as for heating, 
pumping and other purposes at a great saving in costs 


Relativity in Power Plant Economics. . 
Readers of Mr. Rowse’s article What Will Future Steam Power 
Plants Cost? in the February 1951 issue will want to study his 
a article carefully. It analyzes differences in cost per 
wh for 8 different steam cycles, at 1951-52 price levels, and 
shows an accurate, simple method of calculating and evaluat- 
ing them. With costs what they are today and need for more 
kwh per dollar, here is a subject of vital importance for both 
designer and operator 


Alex Bailey Retires from Commonwealth Edison Co. 
Veteran power engineer retires after 48 years of service. Other 
important changes in top management also announced 

The Practical Engineer and Electrician Section, Contents... .. 

Regular Departments 
Engineers’ Preview 7 — Helpful Bulletins 35 — New Equip- 


ment News 40 — Catalog Library 46 — Construction News 
48 — Letters to the Editors 53 —- New Engineering Books 115 
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The only magazine devoted exclusively to the engineering 
interests and practical problems of power engineers 
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Fig. 16003 W. E. 
Steel 


600-pound, Cast 
Pressure Seal Gate Valve 
with welding ends. 
A Powell design for the 
modern Power Plant. 


Industry looks to 





Powell for the latest 
in valve design 
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ENGINEERS 


EQUIVALENT VALVES MANUAL — Another revi- 

sion of the Equivalent Valves Manual was scheduled 
for ny a at merc J 20, 1952. This edition will 
contain, for the first time, sizes for cast iron and bronze 
valves. 

This manual was first described in Engineers’ 
Preview, POWER ENGINEERING, December, 1950, 
page 8. It is the book that gives information, checked 

y leading manufacturers, showing what valves are 
“equivalent” for a given type, material and pressure 
rating. This is very useful when specifying and pur- 
chasing on an “or equal” basis, or when certain items 
are in short supply and “equivalents” will meet the 
requirements. 

The Manual is a 170-page loose-leaf book. It is 
now published and sold by Equivalent Valves Co., 
P. O. Box 816, Station B, Los Angeles 44, Calif. Get 
prices (with and without revision service) and copies 
direct from the publisher. We do not sell the book, so 
please do not send us money nor orders for it. 


* * * 


Bbw seems to us a most interesting time-saver: — 
New and uniquely time-saving graphite lead draw- 
ing instrument is Castell Locktite No. 9600 holder, 
with a specially imported Castell No. 9040 flat, very 
thin drawing lead. 

This combination is said to permit the drawing of 
continuous straight lines of positive uniformity. No 
sanding or sharpening is ever required. Held firmly in 
patented internal sections, the imported Castell lead 
measures 0.017 to 0.018 in. in thickness by 0.096 to 
0.098 in. in width, with a length of 4 in. It is available 
in degrees HB, F, H, 2H, 3H, 4H, 5H, 6H, 7H, 8H 
and 9H. 

Well, why not? Haven't carpenters’ pencils always 
been flat lead? 

We are well aware that there are two schools of 
thought on pencil points among draftsmen — the chisel 
point and she round sharp point. For every good ex- 
ponent of one, we can show you an equally — prac- 
titioner with the other. However, if you are a draftsman 
or have draftsmen under you who like the flat chisel 
point, you might like to look into this. We'll send you 
the manufacturer's name and address on request to the 
Engineers’ Preview editor. 


* * * 


erean to the use of horn loudspeakers, such as 
were used in the early days of radio, was advocated 
by an audio engineer before the National Electronics 
conference. 

Engineer P. B. Williams, of a Chicago loudspeaker 
manufacturer, explained that cone loudspeakers used 
in today’s radios are economical but definitely limited 
in fidelity where a large amount of sound is desired. 
Using horn-loaded speakers achieves high efficiency, 
lower distortion and smoother response. 

A new type of horn loading enclosure, to convert 
today’s cone speaker into an effective horn, was de- 
scribed. The enclosure can be made in the home work- 
shop and will not look like the horn speakers of old, 
Williams promised. 


' PREVIEW 


b  pemypod4 most powerful wind tunnel drive —a 
250,000 hp unit capable of creating supersonic 
blasts of air—is being constructed in Schenectady, 
N. Y., by G. E. Rated officially at 250,000 hp, the drive | 
will have a peak one-hour output of 300,000 hp, ac- 
cording to G-E engineers. The drive will consist of 
four 37,500-hp and three 33,334-hp variable speed, 
a-c induction motors linked with two axial-flow 
compressors. 

Four of the motors will be mounted in tandem on a 
single shaft operating one compressor, while the re- 
maining three will operate the second compressor. 
Peak wind velocities will be obtained by operating the 
compressors in tandem. 


* * * 


MEN who have helped to build the largest power 
plant at Grand Coulee Dam during the last 11 
years initiated the start of the last 108,000-kw generator 
there in ceremonies on September 14. Charles A. Jinker, 
a 57-year-old workman with 44 years of experience for 
Westinghouse Electric Corp., represented the firm that 
has built the 18 world’s largest waterwheel generators. 
Abel Lester represented the factory of the Newport News 
Shipbuilding and Dry Dock Co., builder of the 18 hy- 
draulic turbines. 

Both of the men have been at work in the factories for 
the past 11 years, spending part of their time making the 
equipment that went into the Grand Coulee generators 
and turbines. 

In addition individual men were selected to represent 
the two firms on the job at Grand Coulee and to represent 
the Bureau of Reclamation crews which installed the 
turbines and which now are operating the completed 
generators. 


* * * 


Te seas are full of fish, but only a relatively few are 

now caught for human consumption. By applying 
imaginative engineering to the fishing industry it may 
be possible to supply fish protein to large segments of 
the population who cannot now afford it, and at the 
same time make fishing a more dependable, hence 
more profitable, industry. To this a says the Indus- 
trial Bulletin, a new non-profit organization, the Ma- 
rine and Fisheries Engineering Research Institute, has 
been established at Woods Hole, Massachusetts. The 
Institute will provide oceanographers with a means of 
trying out practical ideas which grow from basic re- 
search, and will give fishermen help comparable to 
that offered farmers by the agricultural experiment 
stations. 


5 * * 


NDERWATER television may be used by the Navy 
to protect as well as aid human divers in their 
work, says Rear Admiral Homer N. Wallin, Chief of 
the Navy Bureau of Ships. Television cameras can ex- 
plore undersea areas to help divers spot and prepare 
for dangerous situations, Admiral Wallin points out. 
In addition, the cameras may be used to observe the 
work of divers, making possible shipboard coordina- 
tion of underwater activities. 
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ANY SMALL PLANTS impede production because 

they are “‘string savers,"" Frank: K. Shallenberger, 
associate professor of industrial management, Graduate 
School of Business, Stanford University, told the annual 
ASME meeting. Poorly planned plants cluttered with 
miscellaneous “‘junk,’’ and hampered by antique equi 
ment make good shop housekeeping impossible, he said, 
laying the one on over-conservative and unimaginative 
management. 

Small plants of less than 50 employees comprise more 
than 80 per cent of manufacturing plants in the country. 
[heir part in defense mobilization will depend on their 
productivity, a problem of manpower, plant and equip- 
ment, and management. 

Professor Shallenberger deplored the haphazard selec- 
tion of employees in most small plants. He said they 
should be selected by the owner-manager himself. The 
management competence of the owner-manager is the 
greatest single factor in the success of the company, he 
said, adding that in most small plants “‘the first training 
problem was that of training the boss."’ 


* * * 


ORE THAN half the serious and fatal accidents 

which occurred in connection with freight ele- 
vators during 1949 and 1950 could have been pre- 
vented by adequate safety devices which are available 
and required by elevator codes, it is indicated by the 
fourth Accident Report recently published by the Otis 
Elevator Co. A statistical analysis of 1674 accidents 
reported during the two-year period, the Accident 
Report also includes practical data on the causes of 
accidents on passenger elevators, moving stairways, 
automatic elevators and dumbwaiters. 

Compiled by Gavin Watson, assistant to the chief 
engineer of Otis Elevator, the analysis covers accidents 
on all types and makes of vertical transportation 
equipment installed in commercial, industrial, busi- 
ness, institutional and residential buildings. If you 
can use a copy, write the Engineers’ Preview editor. 


* * * 


PIRATUBE is a new flexible fabric tubing for ventila- 
tion and product handling. It is et with yinyl 

plastic coating, which gives good abrasion resistance 
for rough handling, and inertness to chemicals and oils. 
Its light weight and accordion-like retractability make 
handling or shipping easy. It is non-kinkable and will 
not collapse under average fan suction pressures. 

Basic patented construction principle consists of pre- 
formed, continuous, spring wire —s which is over- 
lapped with spirally-wound woven fabric of several 
alternate types. After fabrication, the tubing is coated 
with a Geon latex, providing the abrasion and chemical 
resistance 

Designed initially as ventilation tubing for the U. S. 
Navy, Spiratube is easily adapted to the conducting of 
air and other gases, many solids, liquids at low pressure, 
all under a variety of service conditions 

Connecting or coupling sections of tubing together is 
done easily and tightly with an exclusive Flexible belt 
clamp. 


* * * 


lw Products Review, a new magazine devoted to 
the design and installation of heat exchangers, 
pressure vessels and pipe for the oil refining, chemical 


and power industries, was published November 15; by 
the Alco Products Division of the American Locomo- 
tive Co. The magazine, which is an 81 by 11 in. two- 
color format, features in its first issue a technical article 
on feedwater purification at the Hickling Station of 
the New York State Electric and Gas Corp. at East 
Corning, New York. Other articles describe aircooler 
selection factors and assembly-line fabrication of air- 
craft engine containers. Picture stories of heat ‘ex- 
changer and pressure vessel installations in the pe- 
troleum refinery field are included. The Alco Products 
Review is issued by the Public Relations Department 
of the American Locomotive Co. at Schenectady, New 
York. 


* * * 


UPER-SENSITIVE type of glass that can be worn like 
a GI “‘dog-tag"’ has ie Siesovenat to be a reliable, 
precise detector of atomic radiation. Measuring about 
1 in. square, the glass ‘‘dosimeter”’ is being developed by 
U. S. Navy scientists with the assistance of chemists at 
Bausch & Lomb Optical Co. When exposed to high 
energy radiation — commonly called X and gamma rays 
- the clear, colorless glass, which contains appreciable 
quantities of dissolved silver, remains unchanged in 
appearance under ordinary light, but reveals the extent 
of exposure by the amount of orange fluorescence it emits 
when a es under “‘black-light’’ (ultra-violet). As a 
result, precise treatment, depending on the degree of 
exposure, can be prescribed immediately or weeks after 
exposure to the rays. 


* * * 


T THE Chemical Industries Exposition, Knapp 

Mills, Inc., announced two new metals, which can 

drastically reduce the monumental waste caused 
annually be sulphuric acid. 

First is Ferrolum, which is made by inseparably 
bonding lead and steel in such a way that the Enished 
product combines lead’s unique immunity to sulphuric 
acid with steel’s strength. 

Second is Cupralum, which is made by inseparably 
bonding lead and copper, retaining the best en 
of both metals, particularly lead’s acid resistance and 
copper’s high electric conductivity and heat transfer 
value. 

In addition to the countless ways these two metals 
can be used to supplant inadequate materials in current 
use on standard equipment, it is expected that they will 
have widespread use throughout the burgeoning nu- 
clear industries to prevent the escape of harmful 
radiation. 


* * * 


BITUMINOUS coal company has just put to work 

the largest power shovel in the world! This gargan- 
tuan shovel stands higher than a 12-story building, and 
weighs more than a Navy destroyer. It scoops up a chunk 
of earth as large as a one-car garage, and can dump it 
240 ft away! 

This shovel works with two companions that are 
almost as large. Together, they peel off layers of earth 
and limestone 80 ft deep to reach the underlying coal 
seams. And they do it so fast that the coal can be mined 
at a rate of 250,000 tons per month. Then, in areas where 
coal is mined out, the land is reclaimed by planting grass 
and trees and creating new inland lakes. 
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NANTUCKET ISLAND can’t tie in with mainland power facili- | uses Sun lubricants exclusively. Also, engineers of the utility, 
ties and must therefore be entirely self-sufficient. To assure of the diesel builders, and of Sun Oil cooperated to make 
unfailing performance, the Nantucket Gas & Electric Company __ possible a unique, three-way use of one inexpensive Sun fuel. 


HOW SUN PROTECTS NANTUCKET’S POWER | 


ae 


THE ISLAND’S POPULATION drops from around 16,000 to DESPITE IDLENESS for considerable periods, turbine journals, 
some 3,800 when the vacation season ends. With the power load _ bearings and controls remain free at all times of sludge, rusting and 
fallen off so drastically, much of NG&E’s equipment lies idle and —_ corrosion—thanks tothe protection of Sunvis 916. Its special metal- 
subject to condensation during this extended time. wetting additives displace any moisture that may be present. 





A SUN DIESEL LUBRICANT has kept this 1,000-hp engine POWER for a new navigational transmitter, throwing a 1,700- 
purring almost 15,000 hours. A single heavy, low-cost Sun fuel mile beam for guiding aircraft, is supplied by Nantucket G&E 


drives NG&E’s diesel, fires its boilers, enriches its illuminating gas. _ more evidence of the reliance placed on its Sun-lubricated plant. 


For complete information about Sun’s turbine and diesel oils, or for the services 


of a Sun representative, call the nearest Sun Office, or write to Dept. PP8 


SUN INDUSTRIAL PRODUCTS scquocp: 


SUN OIL COMPANY, PHILADELPHIA 3, PA. + SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 





BARBADOES BOILERS GET 


Two of fourteen Yorway Unit Tandems in the 
Barbadoes plant. These ore hard-seat—hard- 


seat combinations 


Yorway Unit Tondem 
valve sectioned through 


ee WB When a company has a $25,000,000.00 
stake in the future such as Philadelphia 
ElectricCompany does in its Barbadoes Station 
—then protects the boilers of that plant with 
Yarway Unit Tandem Blow-Off Valves—it’s 
significant of the dependability of those valves. 


Barbadoes is a fine example of modern power 
Yarwoy Unit Tandem valve : ° S 
gitiand Geheditindiaid plant engineering, demonstrated by the fact 
(blowing) volve. that only 11 men per shift are needed for 
operating this 180,000 KW station. 
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Unit Tandem Protection 


_ Yarway Unit Tandem Blow-Off Valve, with hard- 
seat (blowing) valve and seatless (sealing) valve. 


2 \\\ — B, 


Yarway Unit Tandem Blow-Off Valves also 
are a good example of steam equipment 
engineering—used in more than 4 out of 5 
high pressure boiler plants in the country. 


Rugged construction makes Yarways strong 
and tough enough to withstand severest blow- 
down conditions. Metallurgical improve- 
ments make them resistant to the reactions of 
periodic acid wash. Outages are rare where 
Yarway boiler valves are used. 


Unit tandems are available in various com- 
binations to meet all pressure and service 
requirements. 

Write for Bulletin B-433 for full details on 


Yarway Unit Tandems. For lower pressure 
blow-off valves, write for Bulletin B-424, 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 


BRANCH OFFICES IN PRINCIPAL CITIES 


STEAM PLANT EQUIPMENT 
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This matched pair reduces 
servicing time to minutes 


Every servicing operation from checking bear- 
ings to replacing contacts takes a minimum of 
time—without the usual muss and fuss—on this 
motor and control team. All components are func- 
tional in design and easy-to-get-at. No special 
tools are required. 

On Westinghouse Large Induction Motors you 
simply remove the top half of the bearing housing 
by hand and the bearing is accessible for inspec- 
tion and servicing. No top bracket to remove— 
no crane to lift heavy, cumbersome parts. One 
man and a few minutes is all that it takes. 

One man can remove the motor’s light, sturdy 
sectional covers and air shields by hand also. Here 
again, no crane is required—complete operation 
can be performed in a matter of minutes. 


An occasional look in the door meets most of 
the servicing requirements on this Westinghouse 
High-Voltage Starter with air-break contactor. 
Simple, dependable design assures long mechani- 
cal life of the contactor and its moving parts. 

Powerful magnetic blowouts and large arc 
boxes effectively confine arcs—increase contact 
life. Built-in fuses are readily accessible . . . easy 
to install or replace. 

Westinghouse Large Induction Motors and 
High-Voltage Starters are the perfect power part- 
ners. Get the benefits of their co-ordinated opera- 
tion. Call your local Westinghouse representative 
now for complete details. Or, if you prefer, write 
to Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-10357 


LARGE INDUCTION 
i teuse] 3-1 T-meel. hs fe] 8) 


February, 1952—POWER ENGINEERING—Chicago, Illinois 


Aine AOE Oe A Re ENN NLA NY AO PS 








LASTING, LOW-COST PROTECTION 


for Your Water Tube Boilers 
with CRYSTOLON#* Armor Blocks 


Installation Is Easy And Inexpensive, 
thanks to the simplified design of CRYSTOLON 
Armor Blocks. Adjoining surfaces of blocks are 
tapered, for secure locking and to maintain in- 
timate contact with the tubes. Available for 
both bent and straight tube sections, these 
blocks can be replaced entirely from the fire side 
of the boiler. They are laid dry, further reducing 
installation costs, and tubes require no cleaning 
or grinding, as when cast iron blocks are re- 
placed. When small areas are to be protected 
against flame impingement, blocks can be held 
correctly in place by clamps fitted around the 
tubes. 





Whatever type or make of 


water tube boilers you're using, you 


Made Of Top-Quality Silicon Car- 
bide, Norton CRYSTOLON Armor 
Blocks have the necessary refractori- 
ness to withstand today’s extremely 
high boiler furnace temperatures. 
Equally important is their high resist- 
ance to slag penetration and abrasion. 
Due to their high thermal conductiv- 
ity, they promote even heat distribu- 
tion, and afford maximum protection 
to tubes from localized heat genera- 
tion and flame impingement. 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 





can depend on CRYSTOLON 
Armor Blocks for thorough protec- 
tion and economy. For prices and 
full information, send data on tube 
diameters, tube spacing, radius of 
curvature in bent-tube sections, and 
dimensions of areas to be covered. 
Refractories Division, NORTON 
COMPANY, 616 New Bond Street, 
Worcester 6, Mass. 








A 











WNORTONY 





Special REFRACTORIES 


Making better products to make other products better 


e 


anadian Representative 


GREEN FIRE BRICK CO Ltd TORONTO, ONTARIO 
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Note large crystal size Inhibited crystal growth and dispersion keep sludge fluid 


A COMPLETE, BRIEF discussion of the Allis- 

OILER SLUDGE CAN FORM SCALE . . . because of its inherent tendency pee apes ap oy pay to she 

for adhering to heat transfer surfaces. 28¥ (Coupon below for your conven- 
The dispersive property of Allis-Chalmers No. 26 Treatment pre- i 
vents crystal growth and produces a fluid sludge, readily removed by stiiiineiinn 
blowdown. Moan Chetaees A-3600 

To you, the engineer, this means cleaner boilers — boilers that Milwaukee 1, Wis, 

seldom if ever require turbining or other forms of cleaning. No. 26 
Treatment does not soften the water, but it can be mixed with softenin Gentlemen: 
chemicals (if desired) without reducing its effectiveness as a ule penne send as SAREE, 
conditioner. This simplifies its application and reduces your investment 
in feeding devices. 


ALLIS-CHALMERS <> 


Water Conditioning 
YW EQUIPMENT CHEMICALS SERVICE 
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ERIE CITY 


ie Erie City TRAVAGRATE Spreader Stoker, for continuous ash 
Sischarge operation, is the latest addition to the Erie City Stoker 
. It incorporates simplicity, easy regulation and rugged con- 
ction. Among the many TRAVAGRATE features are: Selective 
der speed for wide ranges of fuel size and consist; flexible 
fuel control to assure proper distribu- 

tion to all parts of the moving grate; a 

range of grate speed satisfactory for all 

loads and infinite speed selection be- 

tween zero and maximum rate of travel. 

For the complete Erie City Spreader 

Stoker story write for catalog $B42-E, 


A Compact Hydraulic Unit 
drives the TRAVAGRATE 


The self-contained hydraulic drive unit is contained in a single 
housing without external piping. The fluid drive transmits power 
to the main drive shaft through a linkage and ratchet gear. A 
single control valve regulates speed. The drive requires no shear 
pins since the relief valve opens to protect the equipment should 
the need arise. 


UNDERFEED and SPREADER STOKERS 





MOST MODERN DEVELOPMENT 











ERIE CITY IRON WORKS 


STEAM GENERATORS @ SUPERHEATERS ° ECONOMIZERS e AIR PREHEATERS 


PULVERIZERS 
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IN SPREADER STOKERS | 








Ruggedness is Built into 
the TRAVAGRATE 

Removal of grate sections 
shows the husky drive shaft 
and heavy duty sleeve type 
bearings. All bearing lubri- 
cation is provided from a 
central location outside the 
stoker structure. TRAVA- 
GRATE grate sections do not 
separate as they turn around 
the sprockets. Each grate 
section fits snugly but in such 
a manner that replacement 
can be made quickly. 


— Exie, Pa. 





TWO WORTHINGTON COMPRESSOR-DRIVE STEAM 
TURBINES at Nixon, N. J., plant of Public Service 
Electric and Gas Company of New Jersey. 


In a business where “‘service’”’ is always the 
first consideration, Public Service of New Jersey 
= has picked a long-service performer—the Wor- 
(ver 30 Worthington thington Steam Turbine—over thirty times, for 
installations from Jersey City to Trenton. 
Public Service of N. J., like many other 
S Worthington users, know that the biggest secret 
compressor- rive tur mes behind the Worthington turbines’ service relia- 
bility lies in engineering—Worthington’s ability 
to design a steam turbine to fit any mechanical 
wd 2 drive. And that engineering ability is backed by 
Serve Pub IC ervice experience in thousands of installations of all 
types and sizes—the broadest experience you can 
find in compressor-drive engineering. 
Worthington builds compressor-drive turbines 
of New Jersey —all types and sizes—up to 25,000 hp. A wide 
variety of governors fits them for all operating 
conditions. Write for bulletins to Worthington 
Pump and Machinery Corporation, Steam Tur- 
bine Division, Wellsville, N. Y. 
7.1.6 


Bete ag fe Gp WORTHINGTON 


SINGLE -STASE MULTI-STASE wanmee — a FEED WATER wer FEED 
TURBINES TURBINES EATERS 


Steam Turbines 


A GREAT TEAM IN STEAM 
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IT ALWAYS PAYS TO SPECIFY 


LADISH 


PIPE FITTINGS 


TO MARK PROGRESS 


...you get full value for every 
fittings dollar 


The more critically you appraise value... the 
more you will appreciate Ladish Controlled 


Quality Fittings. For the ultimate economy 





of Ladish Fittings is assured by laboratory, 


lf? 4 I / “/ 1 fh 
THE COMPLETE l onnrtlea <Miale Ly FITTINGS LINE 
PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


| Fy DD Sy » Gat Os 6 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 


District Offices. New York © Buffalo © Pittsburgh © Philadelphia © Cleveland ¢ Chicago © St. Poul 


St. Lous © Atlonto © Houston © Tulsa © Los Angeles © Havona © Toronto @ Mexico City 


engineering and manufacturing controls un- 
surpassed for thoroughness and rigid stand- 
ards. From metallurgy through machining 
... repeated tests safeguard the extra strength 
and soundness vital to long dependable serv- 
ice...extra value you can always depend 


on from Ladish Controlled Quality Fittings. 


CCl OF .0+7.9006 CA 








@ UW EIRIRNT 
WOE BINS 











SPECIAL MULTI-STAGED TURBINES 
ENGINEERED TO FIT YOUR REQUIREMENTS 


Pictured above is a typical special purpose Terry 
Turbine. This unit is rated 332 H.P. and can be 
operated under any of the following conditions: 


(1) As a straight high pressure condensing 
turbine. 
(2) Asa straight low pressure condensing turbine, 


thereby converting any excess low pressure 
steam into power, 


(3) As a mixed pressure turbine. It will then 
absorb all the low pressure steam available 


and admit just enough high pressure steam 
to carry the load. 


(4) As a condensing bleeder turbine. It will 
supply clean low pressure steam for heating 
or process work. 

(5) Under all conditions the speed can be varied 
from 2800 R.P.M. to 4750 R.P.M. 


If you have an application for a special purpose 
multi-staged turbine, Terry will be pleased to dis- 
cuss the details and make recommendations. Terry 
Turbines are built in all sizes up to 2000 H.P. 


THE TERRY STEAM 


TURBINE COMPANY 


SS 


TERRY SQUARE, HARTFORD,CONN. 
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This booklet shows... 
MULTICLONE’S SPACE SAVINGS... How the Multicione 
requires less square footage, less cubic footage than most 
other equip t of comparable capacity and performance, 
thus saving costly plant space! 
MULTICLONE’S ADAPTABILITY... How the Multiclone 
is more adaptable to varying inlet-outlet requirements — to 
varying space limitations — and is simpler to insulate, thus re- 
N° MATTER whether you are now using ‘mechanical ducing installation costs! 

dust recovery equipment or are planning the in- MULTICLONE’S EFFICIENCY. .. How Multiclone’s multi- 
stallation of such equipment at some future date, here is \ It di ib , hat 
a booklet that is full of helpful and valuable information pnguarerduge made paaiite hy Me endive vase 
on centrifugal dust recovery. It not only explains the basic design, give higher contrtfegal forces and more complete 
methods and principles involved, but also shows the im- el @ of all suspended particles—even small ones of 10 


portant differences between small and large diameter 
separating tubes, shows how to simplify your duct work MULTICLONE’S LOW MAINTENANCE... How the Mul- 


and reduce installation costs, and outlines many other ticlone has no high speed moving parts to repair or replace, 

important factors to be considered in selecting mechanical no pads or filters to clean or renew, nothing to choke gas flow 

dust recovery equipment. or increase draft losses as suspended materials are recovered. 
In addition, this informative booklet illustrates and Multiclone draft losses remain uniformly low—recovery effi- 

explains how MULTICLONE’S unique vane design is fun- ciencies uniformly high—at all times! 

damentally different...how it makes possible greater com Make sure that @ copy of this helpful booklet is in 


pactness, simpler installation, high recovery of the small 
particles as well as the medium and coarser ones, and your reference files by sending for your copy now! 


many other facts on MULTICLONE advanced design. 
A limited supply of these booklets is available for 
free distribution to those interested in mechanical recov- WESTERN 


ery equipment and methods. Write for your copy today. rs a ‘i. 


NOW SELLING... 
a STL ra CORPORATION 


FNCINFERS. DESIGNERS & MANUFACTURERS OF EQUIPMENT FOR 

COLLECTION OF SLSPESUED MATERIALS FROM CASES & LIQUIDS 
Main Offices; 1029 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLOG., NEW YORK 17 © 1 LoSALLE ST. BLDG , 1.N. Le SALLE ST., 
CHICAGO 2 © HOBART BUILDING, SAN FRANCISCO 4, CALIFORNIA 
PRECIPITATION CO. OF CANADA, LTD., DOMINION $Q BLOG., MONTREAL 








microns and less! 
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Designed ONLY for the TOUGH JOBS 


BUILT FOR PERFORMANCE...NOp; D 
oO 


ly 
N 
7 
o PRICE! 


you select your pressure reducing and desuper- 

heating station, you'll pay more if you buy COPES. But 

if your job is a tough one, you'll find COPES cheapest in the 

long run. You'll be money ahead in installation, operation and 

maintenance costs, and you'll be getting accurate control— 

even down to your lightest loads, not just at your normal flows. 

You'll get quiet operation—avoiding annoying chatter and 
destructive vibration. 


You'll get ‘round-the-clock 
dependability for years to come 
—with any adjustments or main- 
tenance easily handled by your 
plant personnel. 

It all adds up to the kind of 
performance you need for your 
tough jobs—results you cannot 
expect if you buy on price. 


NORTHERN EQUIPMENT DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
222 GROVE DRIVE, ERIE, PENNA. 


Che COPES DESUPERHEATER 


You'll find it easy to install the self-contained COPES Desuper- 
heater. It goes into the line as a unit, with only three connections. 
All accessories are furnished. You need no extra steam atomizing 
valve with extra stop valves—no long run of alloy-steel steam 
piping—no extra piping from the temperature element to the 
spray nozzle—no other extras. 

You'll also find your COPES Desuperheater correctly sized for 
low velocities—for minimum noise, vibration and wear. You'll 
find temperature control accurate—even on lightest flows— 
because cooling water is controlled and completely atomized 
inside the mixing chamber. Adjustment is simple and permanent. 


ENGINEERED BY THE MAKERS OF 


Che COPES REDUCING VALVE 


You'll find your COPES valve ports accurately designed for the 
correct capacities under the flow and pressure conditions you 
specify. You'll have no “hunting” to upset the precision of your 
control. 

You'll find extra-heavy construction throughout. The valve 
piston is supported and guided in the areas subject to greatest 
velocities and forces. If these forces could cause excessive ero- 
sion, Stellite is welded to all contact surfaces before they are 
precision-ground to correct clearance for your installation. You'll 
find design and construction minimizes the possibility of sticking, 
leaking or vibrating. You'll suffer no objectionable noise. 


FEED WATER REGULATORS 


February, 1952—POWER ENGINEERING—Chicago, Illinois 





HALL can help find the answers 


to Your water problems... 
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WATER SUPPLY 





Expanding plant needed more water. Before 

drilling new wells, Hall was consulted. Hall 

helped solve a stubborn slime problem, syn- 

chronized supply and demand, reduced water 

consumption 50% —then doubled well capa- 

“ae check of 18,000 Ib. city with new well-cleaning method. Result: 

pacers Enginect show No new wells, plenty of water for planned 
monet expansion, money saved. 
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LET HALL ENGINEERS HELP SOLVE 
YOUR WATER PROBLEMS 


> Write today for your copy of our bulletin on this subject. 


HALL PLANT WIDE WATER SERVICE @ HALL PLANT WIDE WATER SERVICE @ HALL PLANT WIDE WATER SERVICE 


a subsidiary of 


HAGAN 
CORPORATION 
Consultants on 
Procurement 
Treatment 


Usage 


Disposal 
of Industrial Water 


IDIANIS YILVM IDGIM LNVId TIVH 


=x 


HALL LABORATORIES, INC. 


HAGAN BUILDING, PITTSBURGH 30, PA. 


Please send me your bulletin: Let's Consider Your Whole Water Problem. 


Name 





Position_ 


Company. = 


Street & Number__ 


City. 
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{ALL PLANT WIDE WATER SERVIC 


E © HALL PLANT WIDE WATER SERVICE © HALL PLANT WIDE WATER SERVIC 


HALL PLANT WIDE WATER SERVICE 
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WHY handle 3 or 4 


ubricating oils 





for auxiliary plant equipment ? 


You need only 


GULF 


HARMONY OIL 


Gulf Harmony Oil is equally effective for sleeve-type 
bearings, oil-lubricated antifriction bearings, hydraulic 
mechanisms, compressor cylinders, and many types of 
gears. That's one important reason it’s the ideal oil for 
auxiliary plant equipment. 

Then Gulf Harmony Oil has outstanding resistance 
to oxidation and the formation of sludge. In force-feed 
circulating systems, oil reservoirs, hydraulic systems, and 
antifriction bearings, Gulf Harmony Oil helps prevent 
harmful deposits, insures against premature oil changes. 

Gulf Harmony Oil also provides a protective film 
which has preferential wetting characteristics for metal 
—it displaces moisture, interrupts its corrosive action. 
Thus Gulf Harmony Oil prevents rust on all oil-bathed 
surfaces—particularly important in precision hydraulic 
mechanisms and in antifriction bearings operating under 
damp conditions. And it separates readily from water, 
reducing the possibility of emulsification, and prolong- 
ing its useful life. 

Its high lubricating value means more effective pro- 


tection against wear under boundary conditions. Avail- 
able in a wide range of viscosities. 

Write today for complete information on Gulf Har- 
mony Oil. Also ask for a copy of the booklet “Gulf 
Periodic Consultation Service,” which tells about Gulf's 
advanced cooperative service for users of petroleum 
products. Gulf Oil Corporation - Gulf Refining Com- 
pany, Gulf Building, Pittsburgh 30, Pennsylvania. 


INDUSTRIAL 
LUBRICATION 
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for VALVE and FITTING MATERIALS 


Here, steam up to 1500 pounds pressure 
and 1000° F. gives Vogt the answer to any 
question of materials or construction for 
valves and fittings in just a few days... 
facts that would take years to obtain under 
normal operating conditions! 


We set up our own Torture Chamber to 
determine the durability of valve packings 
and gaskets; the resistance of various steels to 
corrosion and erosion; and how hard and how 
smooth surfaces of seats, discs and stems must 
be to withstand steam at high pressures and 
high temperatures. We tested and found an 
ideal yoke nut material, and we uncovered 
facts on joint design that could be found in 
no other way. 


HENRY VOGT MACHINE CO., Louisville 10, Ky. 


BRANCH OFFICES: NEW YORK @ CHICAGO @ CLEVELAND 
PHILADELPHIA @ ST. LOUIS @ DALLAS © CHARLESTON, W. VA. 


Thus, by constant and accelerated testing, 
we quickly and definitely prove or disprove 
the claims that are made for many newly 
developed materials. And thereby we make 
sure that only the best goes into valves and 
fittings that bear the name Vogt. 


Consult Catalog F-9 for the complete Vogt line of 


drop forged steel valves, fittings and flanges for 
steam, water, oil, gas, air and refrigeration services. 


DROP FORGED STEEL 
VALVES and FITTINGS 
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An outstanding example of 


46) Project Planning 


These General Electric, metal-enclosed equip- 
ments greatly simplify the planning of modern 
power stations. Installations may be made 
more compact. Complete enclosure in metal 
gives you greater safety and dependability. 
Each of these metal-enclosed equipments is 


a completely co-ordinated unit—factory as- 


COMPLETELY METAL-ENCLOSED COMPONENTS INSTALLED AS A 
UNIT. These units are part of over-all switchgear project. Attendant 
inspects cable entrance compartments. Note metal-enclosed bus over- 
head, potential transformers upper left, synchronizing reactors at 
lower left. 


sembled and tested, shipped ready to install. 
Complete use of standardized G-E units permits 
an over-all co-ordination that may simplify 
your entire station design. For further in- 
formation see your local G-E sales office or 
write to General Electric Company, Schenec- 
tady 5, New York. 
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ordered and installed as one unit 


METAL-CLAD EQUIPMENTS with Magne-blast circuit breakers for 
medium capacity circuits. Factory-assembled and completely co- 
ordinated, they include circuit breakers, buses, interconnections and 


interlocks —all in one compact package. 


METAL-ENCLOSED CABLE ENTRANCE COMPARTMENTS for the local 
power feeders. They include cable potheads and group-operated 
disconnect and grounding switches which permit easy isolation of the 
cable during maintenance. 


METAL-ENCLOSED AIR-BLAST-CIRCUIT-BREAKER CUBICLES for main 
power circuits. Features included phase-segregation, mechanical inter- 
locks, and silver contact surfaces. Available also with low-oil-content 


GENERAL 


circuit breakers. 


METAL-ENCLOSED DUPLEX SWITCHGEAR for centralized control and 
metering. These complete, factory-assembled units have control and 
indicating equipment on the front panels and recording, regulating and 
protective equipment on the rear. 


Designed to withstand heavy-duty, high-capacity short-circuit stresses 
they are completely assembled and ready to install with other com- 
ponents. 


METAL-ENCLOSED REACTOR EQUIPMENTS factory-assembled with 
ventilated, grounded steel compartments—all ready to interconnect 
with metal-enclosed bus. Hinged doors provide easy accessibility for 
inspection and maintenance. 


ELECTRIC 


855-27 
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— says Deltox Rug Co., Oshkosh, Wis. 


SINCLAIR OILS 
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/: Fine, smartly-designed fibre rugs made by the Deltox Rug 
Company are favorites with budget-wise consumers from coast 
to coast. The Deltox plant, in Oshkosh, Wis., generates its power with an 
Ames 4 cyl. Uniflow Steam Engine, shown here. 


At first, this engine was giving Deltox engineers trouble with 

sludging and oil emulsification in the circulating system. Then, about a 
year ago, Deltox changed to Sinclair RUBILENE® Oil Medium. The gauge 
glass was watched vigilantly, but there was no evidence of emulsification 


or developing sludge. 


Besides ending emulsification and sludging, the subsequent yearly 
overhaul showed practically no valve cam or bearing wear; 

and carbon deposits in the valve gearing were negligible. Furthermore, a 
check of past records showed a cut of 19% in make-up oil. 


Are you get ing full satisfaction from the 
circulating systems in your plant? Perhaps 
a Sinclair Engineer can save you 
maintenance and operating expense. 

Get in touch with your nearest Sinclair 


; 
- 

: 

; 
; 
: 
| 
i 


Representative, or write to Sinclair 
Refining Company, 600 Fifth Avenue, 
New York 20, N. Y. 


nO EE Ae oe 


MAKING A CHECK. Sinciair Rubilene shows 
complete separation from water. 


for circulating systems 
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moves coal up to 750 ft. from crusher chute out over 


storage pile at Georgia Power Co. plant near Macon, Ga. 
The 41,000 Ib. tractor compacts the coal to sliminate co ; L HANDLING 


Be : Leoni 


danger of combustion. 





By Using 
Versatile 


RES ANYWHERE, , re Allis-Chalmers Tractors 
RECLAIMS AS - yy .§ 


= y 
NEEDED — , ; ‘ 
ling coal with four A-C ‘ c * be 
‘ors and Gar Wood scrap- ° . eel 


permits placing storage 


wherever there is avail- 
Handle all of your coal 


storing and reclaiming — or 
supplement existing facilities. 


space around the Miami 
plont of The Cincinnati Ges 
ctric Co. Coal is hauled 

1700 ft., spread in thin 
s and compacted. The self- 35 Add storage areas any- 
where without installing costly 
conveyors, tracks, etc. — or 
abandon them without leaving 
money tied up in idle equipment. 


4, 


ing scrapers efficiently haul 
as needed to reclaiming 


f. 


STOCKPILES— [ame Rr FA Sp cca up handling dur- 
G Tracto-Shovel stockpiles “ >, © *Y ing rush periods by adding more 

coal as it is unlooded from reilroed . , * Regie +a “or : tractor units. 

cars at Crown Cork and Seol Co, 7 te, SG Oe , 
Baltimore, Md. Also used to load FPA auicty change storage sys- 
into trucks. . tem or methods...crawler tractors 
work free of rails and runways, 
make their own “roadway” any- 
HELPS UNLOAD—- where! 


Canada Cement Co., Montreal, uses 


HD-5G Tracto-Shovel with dozer to Send for free booklet, “Economic Coal 


Storage with Allis-Chalmers Tractors.” 

Describes modern coal-handling meth- 

ends of ship hold into reach of crane I eds, using A-C tractors and ‘dozer 

bucket. Eliminates hand shoveling, t blades, front-end loaders and 

speeds up unloading. z f scrapers. Write Allis-Chalmers 
Tractor Division. 


pull cool and cement from sides and 
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QUIMBY 


eeethe Original Screw Pump 





~- 


| 


100% Anti-friction bearing equipped. Due to their 
rolling action and minimum lubricating requirements, 
anti-friction bearings maintain their original clearances 
without appreciable wear. No hydraulic shock or dis- 
charge pressure loads on the bearings because Warren- 
Quimby Screw Pumps are 100% balanced axially. 


Quadruple non-slip screws. A specially generated 
curvature is now used, producing a straight line contour 
between screws, essentially eliminating all slippage 
between these elements. Closer clearances without 
metallic contact insure higher efficiencies over longer 
periods. 

Balanced power, pulseless discharge. No special 
foundations or bolting required for successful operation. 
Smooth running and quiet, with a minimum of churning or 
foaming of liquid handled. 
No stuffing box troubles. 
packing troubles with Warren-Quimby Screw Pumps. By 
using sets of opposed intermeshing pumping screws, the 
flow of liquid is from each end toward the center, insuring 


suction pressure only on the stuffing boxes. 


In general, there are no 


Saget mete 


a 


...and why it is 
still preferred 


Herringbone Driving Gears. Smoother flow of power 
from the driving shaft to the idler shaft is accomplished 
by multi-tooth, precision cut, full herringbone gears. 
These gears are so positioned and timed as te maintain a 


definite clearance between the pumping screw elements. 


Positioning Bearing. A fixed ball or roller bearing on 
the drive shaft effectively absorbs all external thrust loads. 
This permits full floating screw elements, free to expand 
at elevated temperatures without harm to the pump. 

Interchangeability. All! parts, excepting the body 
and length of screws and shafts, are interchangeable with 
corresponding sizes in the gear-in-head and external 


bearing designs. 


The most complete line of Screw Pumps in the industry. 


Insist upon the original...now owned, 
manufactured, marketed, serviced and 
guaranteed by Warren .. 
America’s pioneers of the pump 
industry. Write for bulletin $-204, 


PQ-3 


. one of 


WARREN PUMPS 


WARREN STEAM PUMP COMPANY, INC., WARREN, MASSACHUSETTS 
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“GEAREDUCERS 


designed specifically 
for cooling tower fans 


Geareducers are designed and built by Marley to do just 

one job—drive fans up to 264 inches in diameter—and do it better than any 

other mechanism. Years of research and field service prove Geareducer 

design provides everything needed to resist thrust set up by huge fans. This 

includes oversize taper roller bearings; hardened alloy steel gears of scientifically selected 
ratio; pumpless, continuous splash lubrication, super-strong shafts and cases. 


Every detail of the design has a specific purpose: consider the wide-spread 
DOUBLE FLOW TOWERS i eR 2 , : 
DRICOOLERS feet for great stability and the magnetic drain plug that retains any 
AQUATOWERS ‘ : : , 
NATURAL DRAFT TOWERS loose particles of metal that might cause wear. 
CONVENTIONAL TOWERS 
SPRAY NOZZLES 
VAIRFLO TOWERS 


DOUBLE FLOW AQUATOWERS r » i i i 
care. When completed, every Geareducer is run in, disassembled, 


In production all machine processes are constantly inspected with exacting 


carefully checked part by part, completely coated with moisture 


resistant grease, and reassembled for shipment. 


The Marley Company, Ine. 


Kansas City 5, Missouri 
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No other steam turbine 
offers you 


SUCH VERSATILE 
STEAM NOZZLE CONTROL 


The larger number of hand valves you see on a Coppus 
Steam Turbine promises you greater operating economy. At 
least 60% of the steam nozzles can be individually controlled to give 
maximum steam pressure in steam chest ... a guarantee of best 
water rates at any load. Maintenance economy, too, is 
assured by the hard chromium plating of the shaft at the stuffing 
box. It provides the best possible smooth, 
non-corrosive surface for packing rings. 





Pas 
Coppus Steam Turbines, Type TF, driving chemical 
transfer pumps at Celanese Corporation of 
America's Chemcel Plant 
Coppus Steam Turbines ranging from 
150 hp down to fractional in 6 frame sizes 


MAKE TURBINE DOLLARS 
GO FARTHER 


Why waste money buying turbines with 
higher horsepower ratings than you 
need? The higher the horsepower rating, 
the higher the price. Save money by 
selecting the Coppus Turbine size closest 
to your requirements from 150 ip down 
to fractional. And when you do, you 
save operating and maintenance costs, 
too. That’s what these other Coppus 
features are designed to do: exclusive 
pilot operated excess speed safety trip 
supplementing constant speed governor; 
choice of metallic or carbon ring packing 
assemblies. Designs available for back 
pressures up to 75 pounds; replaceable 
cartridge type bearing housings. For full 
details... 


WRITE FOR BULLETIN 135 
COPPUS ENGINEERING CORP., 
162 Park Avenue, Worcester 2, Mass, 
Sales offices in THOMAS’ REGISTER. 


7 hand valves for efficient partial load operation, 
(20” turbine shown) 


2 row velocity-stage turbine wheel with stainless 
steel turbine buckets — statically and dynamically 
balanced 


30-40 carbon steel shaft 

Oversized double row deep grooved ball bearing 
Stuffing box with metallic packing ring 

Heavy chrome plating of shaft through stuffing box 


3 nozzles always open 


TURBINES 
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Check this Wlerihility 


Variety of bridge circuits... 
Wheatstone, Kelvin, Imped- 
ance, resistance thermometer, 


thermocouple, etc. 


Variety of auxiliary switches 


for audible or visual alarms. 


Variety of chart speeds— 1s" 
to 120” per hour. 


Variety of printing speeds— 
1 to 30 seconds. 


Tue flexibility of the entire line of Brown 
instruments makes available a variety of com- 
binations well qualified to meet the measuring, 
recording and signalling demands of any power 
plant. And the standardization and interchange- 
ability of components simplify maintenance and 
stocking of parts. 


Applicable to the measurement of temperature, 
pressure, flow, power, current, frequency, speed, 
pH and conductivity ...such flexibility in 


measuring variables is easily obtained by chang- 
ing the bridge circuit and primary sensing 
element. 


Check the flexibility features . . . then call in our 
local engineering representative for a discussion 
of how they can add to your operating efficiency. 


WA Pak, Bi RS 7 a ah ea eens” Oe 
Dependability, “Foo! 
The dependability you demand from your record- 
ing instruments is insured by the ElectroniK 
Potentiometer . . . by the dependability of its 
primary and vital components which are life- 
tested, service proven, and designed for minimum 
and easy maintenance. It takes little more than a 
glance to appreciate the rug- 
gedness of the positive bal- 
ancing motor, the hermeti- 
cally-sealed converter, the 
simplified continuous balance 
amplifier . . . as well as the 
minimum of moving parts 
and the obvious freedom from 
adverse effect of dust and 
atmospheric moisture 
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Important "Features 


Continuous Balance measuring 
system —with electronic non-cyclic 
balancing—not mechanical in op- 
eration. 


Frequency change as small as 0.01 
cps initiates rebalancing action. 


Calibrated accuracy within 0.025 
cps at normal frequency. 


Unit construction eliminates deli- 
cate mechanical linkages . . . as- 
sures long trouble-free operation 
with minimum of maintenance. 


rt Ant BAH Aes UNREST NEAEN ELE I LPO ATOR CERO or 


Tue ElectroniK Frequency Recorder is a 
must for central stations and systems 
offices. It provides an uninterrupted check 
on generator performance by its instan- 
taneous measurement of frequency .. . 
furnishes accurate, permanent records 

.and makes load dispatching easier. 


Operating on the electronic ‘‘continuous 


balance’’ principle, the recorder features 
unusual sensitivity and dependability. 


Its balancing motor and mechanism 
move only during a frequency change, 
thus reducing wear of parts to an abso- 
lute minimum. Its scale—12 inches wide 
—makes for easy readability at a dis- 
tance, for checking the direction and 
amount of frequency deviation. 


MINNEAPOLIS-HONEYWELL REGULATOR 


Co., Industrial Division, 4587 Wayne 
Ave., Philadelphia 44, Pa. 


MIi*inNEAPOLIS 


Honeywell 


BROWN 


@ Important Reference Data 


For more detailed information, write for Data Sheet No. 9.1-8... and new Catalog No. 90-2, “Supervisory Instruments for Power Generation.” 


INSTRUMENTS 


Fut ov Covtiols 
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PINPOINT SKETCH OF 


INDUSTRY-WIDE 
SATISFACTION 








Photo of 4'x 6 


wall map of Nalco 

Industrial Department. Each 

pin locates a user of The Nalco System 
Pins in Greot Lokes are Nalco System ships 


peer System installations and ships* — 

each a pin in the map above — literally 
blanket the industrial and fresh water naviga- 
tion areas of our country. The reason is simple: 
satisfaction with Nalco chemicals and services. 


If you are not already getting the efficiency 
and economy of The Nalco System in your 
plant, now is the time to find out about it. 
Best Nalco Salesmen are Nalco Users — and 
there are sure to be several near you. For 
prompt Nalco Service, call or write today. 
*This map does not show the thousands of miles of railroad 


lines and terminals served by Nalco... That requires another 
large map by itself! 


NALCO CHEMICALS AND SERVICES 


@ WATER TREATMENT— Chemicals and Consulting 
Services. Boiler feedwater, internal and 
external, locomotive and stationary. 

Cooling waters. 

Paper and pulp mill processing waters. 
Chemical and Food processing waters. 
Potable waters (slimicides and softening). 


@ COMBUSTION CATALYSTS —SR Series Chemicals 
for coal and oil fuels. 

@ ANTIFOAM AND STABILIZATION chemicals for 
water and other liquids in process. 

@ LABORATORY RESEARCH, commercial analyses, 

consulting services. 

PAPER AND PULP MILL pitch and clay control, 

size control, slime and mold prevention. 


Additional information on any Nalco Chemicals and 
Services will be furnished without obligation. 


NATIONAL ALUMINATE CORPORATION 


6224 W. 66th Place 


Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 





SYSTEM...Serving Industry through Practical Applied Science 
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purpose 
with two ranges: 0 to 1000 and 0 to 10,000 
microhms. Includes photos of both battery- 
operated and rectifier. models, also 
p mene ape a connections. 
tions Janes G. Biddle 
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T Enclosed M — Con- 
108 otally of otors 


use where there is dust, 
gases. Allis-Chalmers Mig. 
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duty motors in open, dri 
and enclosed types, sizes from 1 to 5 hp. 
Photos show several models. Triad Engi 
neering Corp. 
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CHEMISTRY APPLIED TO MAINTENANCE CLEANING PROBLEMS 


a Railroad asked: 
aaa Can you clean water 
lines in place?” 


\ 


Dowell Service cleaned over 8600 feet of buried water line in six days! 


You don’t have to dig up water lines in 
order to clean them! Take the case of a 
major railroad that had over 8600 feet of 
buried water lines, ranging from 2 to 12 
inches in diameter. The capacity of these 
lines had been greatly reduced by scale 
deposits. Dowell Service cleaned all the 
lines, in place, in only six days with a 
minimum interruption in service. 


Dowell Service offers fast, effective clean- 
ing of pipelines—underground or above, 
indoors or out. No digging or dismantling 
is necessary. Dowell liquid solvents, 
designed to dissolve the accumulated 
deposits, are introduced through regular 
connections. Because they are liquid, 


DOWELL INCORPORATED - 


Ft. Worth 2 
Shreveport 69 


New York 20 Pittsburgh 19 
Boston 16 Detroit 2 
Philadelphia 2 Chicago 4 
Baltimore St. Louis 8 
Wilmington 99 Kansas City 8 
Richmond 19 Wichita 2 
Oklahoma City 2 
Houston 

New Orleans 12 


Atlanta 


Jacksonville 2 
flalo 2 


uffalo 2 
Cleveland 13 


Indianapolis 
Louisville 

Upper Montclair, N. J. 
Anniston. Alabama 
Hattiesbur 
Lafayette 


Dowell solvents reach wherever steam or 
water flow, cleaning places inaccessible 
to other methods—angles, curves, valves, 
complicated surfaces and hook-ups. Exrpe- 
rienced Dowell engineers do the job, using 
Dowell-designed, truck-mounted pumps, 
mixers and control equipment. 


Many other types of equipment can also 
be cleaned efficiently, economically by 
Dowell Service. If you have boilers, con- 
dénsers, evaporators, bubble towers, 
water wells or other operating equipment 
where deposits are reducing capacity, let 
Dowell Service save you timz and money 
in maintenance cleaning! 


TULSA 1, OKLAHOMA 


Mt. Pleasant, Mich. 
Hamilton, Ohio 
Charleston, W. Va. 
Salem, IIlinois 
Beaumont, Texas 
Borger, Texas 
Midland, Taxas 
Wichita Falls, Texas 


f Miss. 
a Hobbs, N. Mex. 


%& Maintenance cleaning service for industrial heat exchange equipment. 
¥%& Chemical services for oil, gas and water wells. 
3 Magnesium anodes for corrosion control. 


— 


Other recent Dowell jobs: 

Water well cleaned for large utility. 
Original production of 1150 gpm had 
dropped to 550 gpm. Dowell Service 
brought production back to 1100 gpm. 


Boiler cleaned for steel company. Steam 
production before Dowell Service: 
115,000 p.p.h.; steam production after 
Dowell Service: 145,000 p.p.h. 


om 
Air cooling system on two 22,500 K. W. 
generators cleaned for Midwestern 
Utility company in four hours. Before 
Dowell Service, the operating tempera- 
ture of the generator was at the maxi- 
mum allowable of 60° C. After service, 
the temperature was a normal 50° C. 
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Doing Double 


AT ONE OF WORLD'S LARGEST MALT 


SIMPLIFYING INSTALLATION, both turbine 
and generator (shown at left) are 
shipped as complete assemblies with the 
rotors locked in place. The W A-Series 
generator is of the housing type with 
air-coolers mounted in the stator above 
the floor lines, eliminating special cool- 
ers and duct work. 
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Ladish Malting Co. Uses | 
Steam for both Processing 
and Power Generation | 





Gu QUANTITIES OF STEAM are required in the process of 
manufacturing 10 million bushels of malt annually at the Ladish 


Malting Co., Jefferson Junction, Wisconsin. And, as an economic 


by-product, the electric power needed for plant operation is generated 
by the same steam. 

When this world’s largest single unit malt house recently needed 
more generating capacity, Allis-Chalmers again was chosen. And 
with good reason, since two Allis-Chalmers units had been supplying 
the electric power consumed at the Ladish Malting Company for 


nearly fifteen years. 

Installed in 1951, the modern 2500 kw WA-Series unit shown 

here is now on 24 hr a day, 7 day a week duty. It consists of a non- 
H O U S E S J condensing impulse steam turbine and housing type air-cooled gen- 
. erator and exciter . . . carefully engineered and manufactured to 

operate as an integrated unit. 

Built for condensing or non-condensing service in NEMA ratings 
through 7500 kw, a modern WA-Series unit also will enable your 
power plant to meet tomorrow's expanded power demand. Complete 
details contained in new Bulletin 03B7654. For your copy, just call 


your nearest A-C office or write to Allis-Chalmers, Milwaukee 1, Wis. 
A-3601 











quipment 


SUMMARIZED HERE are new products and improved ones 


Nows 


recent develop- 


ments of leading manufacturers who will gladly supply further information at no 
cost. You may use the no-obligation, postage-paid card on pages 35 and 36 for 
your request. Just list the numbers of the items you'd like to know more about 


1—OIL HANDLING PUMP 
is designed for applications involv- 
ing pressures to 275 psi 
The new IMO A313B pump is an- 
nounced as affording savings up to 40 
per cent in initial cost over company’ 
other IMO models for similar pressures. 
A rotary positive displacement pump, 


it offers all advantages of the IMO de- 
sign, company states; it has only three 
moving parts, is quiet, pulsation-free, 
compact, excellent for high speed opera- 
tion. It can be used for capacities to 80 
gpm, pressures to 275 psi and intermit- 
tent pressures to 325 psi. It is intended 
for handling light or viscous fluids in 
hydraulic systems, rotary and steam 
atomizing oil burners, lubrication and 
governing systems. De Laval Steam 
Turbine Co 


2—MOTOR STARTER 
With circuit breaker, has compo- 
nents mounted side-by-side 


This combination starter, developed for 
use where side-by-side mounting is de- 
ired for reasons of space and arrange- 
ment, has the same self-indicating slam- 
proof handle as standard design with 
vertical mounting. The handle has sepa- 
rate positions for on, tripped, off, reset, 
and open cover; it will accommodate up 
to three different padlocks. 

This starter is available 


> 


in Sizes 0, 1 
and 2 in sheet-steel enclosures for 
NEMA Types I, IA and V. Modifica- 
tions such as built-in control circuit 
transformer and extra electrical inter- 
locks can be supplied. Westinghouse 
Electrical Corp 


3—HEATING-COOLING UNITS 
Shell and coil assembly; basic rating 
of 98 to 1760 Btu per hour 


Designed for heating and cooling any 
combination of liquids and vapors, HX- 
Changers are suggested for such ap- 
plications as water-cooled refrigerant 
condensers, converting air-cooled com- 
pressors to water-cooled service, com- 
bination water-cooled condenser- 
receiver; refrigerant to refrigeration 
heat exchangers on low temperature 
cascade and two-stage systems, water 
chiller using refrigeration as cooling 
medium, and for heating oils, chemicals, 
water and other liquids with steam 


These units incorporate a new sub- 


designed to promote 
heat transfer efficiency. They’re made 
with 65¢ in. and 85 in. shell; body is 
ASME welded construction. Coil tubes 
are copper, except when made for oil 
treating, in which case steei is furnished. 
All steel is recommended for ammonia 
refrigerant service. Rempe Co. 


cooling feature 


4—CEMENT COMPOUND 

is developed to set anchor bolts 

quickly, permanently, safely 
Anchor bolts for permanently fastening 
machinery, hand rails or other equip- 
ment to concrete can be set quickly and 
with safety with Por-Rok Quick Setting 
Cement, according to manufacturer. 
Por-Rok is applied cold and simple to 
use — just drill the hole, set bolt in 
place, mix Por-Rok with water and pour 
it into the opening around the bolt. 
Within 15 to 30 min, the bolt is an- 
chored. Por-Rok is described as self- 
bonding, self-levelling and non-shrink- 
ing. Compression strength is given as 
4500 psi. The Hallemite Mfg. Co. 


6—UNIVERSAL pH METER 

For quick, accurate measurement 

of hydrogen-ion concentration 
This new instrument is designed for all 
pH and rH work, for potentiometric 
titrations and for oxidation-reduction- 
potential investigations. Company an- 
nounces that it provides a measuring 
accuracy of 0.01 pH or 0.5 mv, a range 
of 0 to 14.15 ph and 0 to 1415 mv, cur- 
rentless measuring with no phenomena 
of polarization, zero indication by cath- 
ode ray tube; it can be used with glass, 
quinhydrone, hydrogen and platina 
electrodes and is direct calibrated for 
the first three. 

The meter is supplied with a remov- 
able calomel and a ass electrode and has 
controls to correct for temperature vari- 
ations and for asymmetric potentials. 
It has a built-in cadmium standard cell 
and a flexible cable with a plug for con- 
nection to a 60 cycle a-c power supply 
circuit. Transformer taps can be changed 
to accommodate voltages of 110, 125, 
145, 200, 220 and 245. The meter is en- 
closed in a wood cabinet weighing 46 lb. 
An auxiliary chemical assembly, also in 
a wood cabinet and weighing 11 '4 lb, is 
available as an optional accessory. 
Research & Control Instruments Div., 
North American Phillips Co., Ine. 


7—SIGHT-FEED LUBRICATOR 
For use with tube cleaners, other 
air- or steam-powered tools 
Once set, this automatic lubricator re- 
quires no adjustment, no turning on or 





5—INDOOR METAL-CLAD SWITCHGEAR 


Pre-engineered units for most common power apparatus and circuits 


Ranging in ratings from 2400 to 13,800 
v, 150 to 500 mva, this new standard 
line of switchgear offers several design 
improvements of significance, such as 
the magne-blast circuit breaker in which 
a maximum number of parts are inter- 
changeable among breakers of different 
ratings. Solenoid mechanisms as well as 
other contact parts are identical in all 
ratings. 

Another feature is an electro-mechan- 
ical-control device integral with the 
breaker mechanism. It is the heart of a 
control circuit system which is identical 
for all breakers operated from the same 


NEERING 


Chicag 


control voltage. Auxiliary switches for 
non-control functions are mounted on 
the stationary structure of the gear. 

A new insulating material with excel- 
lent flame retardant, dielectric and anti- 
hygroscopic properties is used through- 
out the breaker, company reports, and 
its use serves to localize any damage 
occurring if abnormal conditions pro- 
duce breakdowns. Recessed screened 
vertical openings are provided for top 
ventilation. Cable entrance facilities are 
interchangeable from top to bottom 
entry. Switchgear Dept., General Elec- 
trie Co. 


Hlin 





a better gate valve 
for 600-pound services 
..CRANE pressure-seal 
bonnet design 


Better —because these Crane valves completely elimi- 
nate bonnet joint maintenance. And because they 
assure power plants—industrial and utility—ideal 
flow conditions, with many added cost-reducing ad- 
vantages. 

For instance, they save on erection and suspension 
costs, because, size for size, Crane Pressure-Seal 
Bonnet Gates are much lighter in weight and more 
compact than flanged bonnet steel valves. Insulating 
Pressure-Seal valves takes less time and materials 
because of streamline contouring. 

For complete information about Crane 600-Pound NO BONNET-JOINT 

Pressure-Seal Bonnet Gates—also com- LEAKAGE OR 


Patented and 
Patents Pending 


600-Pound Butt Welding Gate for 
temperatures up to 1000 F. max. 


panion lines of 900 and 1500-Pound MAINTENANCE 


Gates, Globes, Angles, and Stop- 
bi Bonnet joint is inside the vaive, 
Checks —send for Circular Ad-1819, sealed with « wedge-shaped 


seal ring. Internal fluid pres- 
sure, acting upon the entire 
underside of bonnet, forces 
bonnet against seal ring and 
wedges it between the body 
and bonnet to form a pressure- 
tight metal-to-metal joint. 
Since pressure tightness does 
not depend on bolting, no peri- 
odic restressing of bonnet 
joint is needed. 


or ask your Crane Representative for 





FOR HIGH-PRESSURE 
HIGH-TEMPERATURE 
SERVICES 


Crone Pressure-Seal Bonnet Gate 
valves are also available in 900 
and 1500-Pound pressure 
classes. 








Boiler feedwater header in central station. No danger of bonnet- 
joint leakage; valves are Crane Pressure-Seal Bonnet Gates. 


General Offices: 
836 S. Michigan Ave., Chicago 5, II. 
Branches and Wholesalers Serving 

& All Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 
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IT NEEDS 
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Murrently starring in the B-H review of 
sulating materials are B-H Blankets, felted 
tween layers of any combination of: wire 

Mesh and metal lath reinforcements to suit 

Sequirements. Some outstanding advantages 

Of this versatile performer are: 

@ Effective to 1200°F 
@ 2’ x 4 and 2’ x 8’ 


@ Special sizes available 


standard sizes 
@ Fast, easy, large-area application 

@ Fits curved surfaces 

@ Interlocking edges 

@ Incorporates lath for finishing cement 

@ High moisture resistance 
Baldwin-Hill can help you cut down heat 
material and 


loss... by recommending a 


method of application, from its complete 
line of Black Rockwool insulations. For most 
efficient heat control at lowest cost — with 
blanket, block, cements, etc. —call in a 
THERM-ENOMICS* consultant. 


*Economics ntrol 


Baldwin: Hill 
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li 


of Engineered Heat ¢ 


this coupen and attoch to your 
signed letterhead 
i SEND ME COMPLETE INFORMATION ON: 
Mono-Block—for temperatures to 1700° F 
1 7) Gtenkets—mete! seinferced, lerge-erce 
1 coverage to 1200°F 
No. | Cement—plastic insulation, te 
l 1800 °F 
I Powerhouse Cement—high-adhesion 
® finishing to 1700°F 


BALDWIN-HILL CO., 902 BREUNIG AVE., TRENTON, N. J. 
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| ating hose. 




















off, manufacturer explains; it is actuated 
by pressure of the operating air or 
steam, not by flow. As long as pressure 
is supplied, oil is metered into the oper- 
When operating pressure is 
off, oil flow is shut off. Oil is replenished 
by means of a filler plug which can be 
removed by hand. 

The rate of oil flow is controlled by a 
knurled cap on top of the lubricator. 
This cap is backed off 
to increase flow, tight- 
ened to reduce it, de- 
pending on tool to be 
lubricated, flow is nor- 
mally set for 25 to 50 
drops per min, as ob- 
served in the sight 
glass. Once adjusted, 
oil flow is maintained 
at the proper rate. In 
tube cleaner service, 
adjustment is correct 
when a fine mist is 
seen at the motor 
exhaust. 

Company points out 
that while this lubri- 
eator is suitable for 
many types of air- or 
steam- powered equipment, since its 
operation is based on pressure, a shut-off 

valve in the operating line must always 
precede the lubricator. It is therefore 
unsuited for use with tools controlled at 
the motor. Lubricator comes in pint- 
and quart-capacity sizes. Roto Div., 
Elliott Co. 





8—MOTOR WATCHMAN 

With built-in indicating light, 

mounted in NEMA Type 1 enclosure 
In these NEMA Size 0 and 1 manual 
motor starters the indicating light gen- 
erally is used to show whether the starter 
is on or off, but it can be wired into the 
circuit to indicate other conditions. The 
light can be provided for 110 to 600 v., 
a-c. Type I NEMA enclosure is fur- 
nished. Westinghouse Electric Corp. 


9—RELIEF VALVE 
To prevent excessive temperatures 
in hot water tanks, heaters 

The No. 201 is a temperature relief valve 
of the automatic reseating type. Its op- 
erating heart is the Vernatherm thermo- 
static element, a hermetically sealed 
element containing a chemical mixture 
of organic and metallic particles which 
expand and contract in response to vari- 
ations in temperature. Internal forces 
created by these temperature changes 
serve to open and close the valve orifice. 
The valve starts to open at 188F, 
reaches maximum capacity at 208 F. 

Operating characteristics claimed for 
the Vernatherm element include high 
accuracy, durability and uniform expan- 
sion throughout operating range. It re- 
seats itself automatically, closes off 
quickly at a few degrees below opening 
temperature to avoid hot water waste. 
This element is so located in the No. 201 
that by adding a fixture connection to 
the valve, in addition to inlet and drain 
connections, the service flow can be 
made to pass around the element with 
every demand for hot water. This is said 
to assure more rapid and uniform trans- 
mission of temperature variations; re- 
duce lag in temperature between water 
in tank and actuating part of valve; 
eliminate air pockets at the valve, and 
flush out valve mechanism constantly. 
The No. 201 is for operating pressures to 
125 Ib. Inlet, drain and flow connections 
are 44 in. trappings. Shipping weight is 
3 lbs. McDonnell & Miller, Inc. 





10—LIMIT SWITCH 
@* = Rotating-type, for co-ordination of 
Li% reversing operations 


For application where reversing opera- 
tion is to be coordinated with the num- 
ber of revolutions of a motor shaft or 
driven equipment, this new limit switch 
supersedes four previous forms. It can 
be used to control travel limits on ma- 
chinery, valves on machine tools, motor 
operated doors etc. 

The switch consists of two of com- 
pany’s Size 2 Switchettes each having 
one normally open and one normally 
closed circuit. Switch units are operated 
independerily by cams rotated through 
a worm and gear reduction from a shaft 
extending outside the case. Company 
says switch can be adjusted to operate 
4 to 110 turns of the driving shaft with 5 
turns over-travel in either direction. 
Control Dept., General Electric Co. 


11—STEEL BLOWERS 
Offer larger capacities and lighter 
weight; in three styles 


Standard models in this new line of fab- 
ricated steel blowers range up to 200 hp. 
Three styles are available: the Model 
SG (multi-stage) and the SM (single- 
stage) operating at 3500 rpm; and the 
ST operating at 1750 rpm. Standard 
outlet pipe sizes are from 4 to 24 in., 
all flange fitted. The smaller models 
(through 10 hp) are described as par- 
ticularly useful for mezzanine or ele- 
vated mounting in either vertical or 
horizontal positions. 

Designed on a standard basis for air 
only, they can be adapted to the use of 
corrosive, poisonous or explosive gases 
on special orders. 

Blower outlets may be oriented in any 
of fourteen positions. Delivered air 
pressures up to 3 psi (5.3 in. mercury) 
may be had. As with company’s other 
blowers, constant pressure is maintained 
irrespective of air volume, but power 
consumption is directly proportionally 
to air volume. Thus, company points 
out, half-capacity usage means only 
half-cost operation, a factor of unusual 
significance in terms of power economy, 
especially in the large blower sizes. 
Billmyre Blower Div., Lamson Corp. 


12—COOLING TOWER 
For use wherever intermediate 
capacities of cold water are needed 


The Double-Flow Aquatower is an- 
nounced as combining the efficiency of 
company’s Double-Flow design with the 
compact simplicity of the Aquatower. 
It comes in seven standard sizes starting 
with a 50 t unit. Cooling towers in this 
range are widely used in the power, 





industries, and 


petroleum, 
wherever air conditioning and refrigera- 
tion are used. 
Outstanding 
tower are its low height (only 7! 


processing 


the new 
» ft for 
the 150-t unit), simplified design and 
maintenance, and even distribution of 


features of 


February, 1952—POWER ENGINEERING—Chicago, Illinois 





0 a a a 
a os ae 


t 

i 
i 
i 

i 
i 
1 


y cm 
— Fone 


v 


 ————, 
Ne 


ir TC soum on" 


’ 

: 

: 
FACTORIES : 
WAREHOUSE 7 


8568 SALES O es 


CLIMAX “es 


CLIMAX TYPE 86 
Diaphragm Control Valve. 
One of the most widely used 
controls in the Climax line. 











weight over a wider area than usual for 
cooling towers of similar capacity. 
Pumping head and required fan horse- 
power are low for any given capacity. 
This is said to be the first water cooling 
tower in the medium-capacity range to 
use the Double-Flow principle — one 
fan utilizing air from two completely 
open sides. The tower is available in all 
with asbestos cement 


steel or wood 
board casing. The Marley Co., Inc. 


13—BELLOWS CONNECTOR 
Made of Teflon, is intended for use 
on “tough” piping jobs 
Fabricated of chemically inert Teflon, 
the new John Crane Bellows Type Con- 
nector is designed for pipe line applica- 
where vibration, expansion, and 
electrolysis exist in the handling of cor- 
rosive liquids or gases and solvents. The 
new connector is said to be electrically 
non-conductive, flexible even at —94 F 
and as strong at 480 F as at 70 F. 


tions 


This bellows connector serves as vi- 
bration dampener as well as expansion 
joint, manufacturer states, and it con- 
nects misaligned couplings and insulates 
flanges electrically. End flanges of the 
joint are French-type envelope gaskets 
integral with the joint for easy assembly 
gand tight seal. Crane Packing Co 


14—POWER PACKAGE 

Hydraulic; is designed for either oil 

or water service 
The Model S-440, a new, hydraulic 
power package, is announced as capable 
of output fluid pressures to 30,000 psi 
from 100 psi plant supplied air pressure. 
It is broadly applicable for uses where 
Jow volume output at high pressure is 
Fequired, as in hydrostatic testing. 
) Requiring only two connections, one 
%o plant air supply line and the other to 
manifold ete., from outlet fluid port of 
power unit for operation, this power 
package contains all necessary equip- 
ment, including air operated pump, air 
muffler, air filter, air lubricator, air regu- 
lator, valves and gages, all mounted ona 
masonite base. The unit measures 12 by 
12 by 24 in.; weighs 45 lb. 

Heart of the power package is com- 
pany’s Model 216-C pump. It uses either 
oil or water as testing medium, operates 
automatically on principle of differential 
areas. It is furnished in six standard 
models with ratios from 35:1 to 300-1, 
Sprague Engineering & Sales Corp. 


15—SIGHT FLOW INDICATOR 
For visual checking of flow of fluids 
in piping systems 
located on opposite 
sides of the Trin-Vue Sight Flow Indi- 
cator to permit maximum visibility. 
These windows are sealed in the unit by 
O-ring gaskets and Truarc retaining 
rings. Pressure on the glass in the unit is 
equally distributed at all times, com- 
pany says, and there are no uneven 
stresses to cause glass failure or leakage 


Two windows are 


under temperature changes. 

Other features of the Trin-Vue are 
light weight, temperproof construction 
and a new type welded design. These 
indicators are made of heavy wall forged 


tubing with Van Stone lap joint stub 
ends welded into the side of the body. 
The design of the Trin-Vue permits use 
of stock size tubing as well as steel 
flanges. A range of special materials is 
available, and sizes are from ', to 4 in. 
Pyrex windows are standard; Herculite 
or quartz may be ordered. Trinity 
Equipment Corp. 


16—MOTOR CONTROL UNITS 
Are applicable to many outdoor 
motor control applications 
These units consists of a combination 
across-the-line starter with circuit 
breaker in a rain-tight enclosure, with a 
built-in start-stop pushbutton or hand- 
off-auto selector switch. The Bonderized 
sheet steel enclosure is finished in gray 
enamel and has a hinged cover which 
ean be latched and padlocked. A neo- 
prene gasket around the edge of the 
cover and protective shield at the top of 
the enclosure are provided to keep out 
rain. Pushbutton or selector switch and 
reset button are also rain tight, manu- 
facturer adds. 

A self-indicating handle for operation 
of circuit breaker has separate positions 
for on, tripped, off, reset, and open cover. 
Starter and breaker are mounted on a 
steel panel, permitting remov al of com- 
plete interior as a unit for replacement 
or servicing. These starters are available 
in NEMA Sizes 1 through 5. Standard 
voltages are 220 and 440 v, 60 cycles; 
with proper coils starters are "suitable for 
up to 600 v, company states. Westing- 
house Electric Corp. 


17—DUAL PURPOSE VALVE 
Is "valve within a valve” for use in 
turbine bypass line 
This 125-lb cast iron valve, the No. 818, 
consists of a 12 in. beveled vane which 
seats against the body side wall with a 


4 in. vane mounted in the center of the 
larger vane. It is employed in a turbine 


bypass line for controlling the required 
quantity of water when the turbine is 
not in use or when it is operating at re- 
duced capacity. Valve is equipped with 
18-8 sha bronze bushings, and two 
lubricated stuffing boxes with two out- 
board bearings. Both vanes are motor 
operated. 

Designed for either a high pressure 
drop and small volume or a low pressure 
drop and large volume, this type valve 
is frequently furnished with a small free 
revolving vane. It is available in various 
combinations of sizes and for elevated or 
sub-zero temperatures, either manual or 
automatic control. R-S Products Corp. 


18—ANTI-RUST PAINT 

Is developed for quick drying, good 

coverage of old metal surface 
Rust Inhibitor No. FD-425, an improved 
formula of company’s Certified Rust 
Inhibitor No. 425, is said to dry in 10 
minutes under normal drying conditions. 
And, according to manufacturer, one 
coat of the new formula provides excel- 
lent hiding of the old metal surface. It is 
announced as withstanding tempera- 
tures from —100 F to 250 F, and as ex- 
ceptionally resistant to salt air and 
fumes. 

This new rust preventive paint may 
be applied over damp surfaces, interior 
or exterior, galvanized metal and new or 
rusted metal surfaces. It comes in sev- 
eral colors as well as aluminum and 
clear, gives a semi-gloss finish. United 
Laboratories, Inc. 


19—GROUND FITTING 
Rigid-type, solderiess, for bonding 
Ya in. conduit to water pipe 
The GF23 Ground Fitting is a rigid, 
extra heavy, high strength clamp of 
bronze alloy of high electrical conductiv- 
ity. The fitting has a swivel conduit hub, 
adjustable to any position, which makes 


it adaptable for installation in hard-to- 
get-at locations. Manufacturer points 
out that the large clamping washer and 
design of the conduit fitting provide ex- 
cellent protection for the wire connec- 
tion. The new fitting accommodates up 
to No. 4 stranded AWG wire, ‘4 in. con- 
duit, and fits 4 to 1 in. water pipe as 
well as 14 tol x “oe ground rods. H. B. 
Sherman Mfg. C 


20—TANG BREAK-OFF TOOLS 
For removal of inserting tangs on 
helical-wire thread inserts 
Operating on the principle of a spring- 
loaded center-punch, these tools are de- 
signed to remove tangs quickly without 
disturbing the inserts. Fourteen stand- 
ard models permit tang removal opera- 
tions at production rates on a wide range 
of sizes and lengths of company’s stain- 
less steel thread inserts. Heli-Coil Corp. 
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A PITTED FLANGE’S/ E FRIEND 


A Flexitallic Spiral-Wound Gasket does M a good ggSket should do. It makes 
up for minor inaccuracies in flange facing /f e Fleyitallic Gasket construction, 
the sharp edges of each metal ply are 4p/pleay-pgtpghdicular contact with flange 
faces. They flow into any irregularitj iff vert s4epage or contamination of the 
confined fluid. The spiral-winding yy h¢ V/crimped metal plies, separated by 
plies of filler, results in a springy is/atAts Aighest efficiency when bolted up 
cold at required stud stress. rj regfliency is built in to support flange 
design stress and the —— styessingAapplied. Teflon may be used as filler 
material where ordinary filp bujl4 cgfrode. Flexitallic gaskets are engineered 
for pressures from vaG#é 0 0Y lbs. For temperatures from -200°F to 
1800° F. For all a7, Uff jojit gSsexfiblies in four thicknesses: .125”, 175”, .250, 

it asSermpblieg up to 104” I. D. Write us your requirements. 


.285"". For sp 
Flexialic SiG pphany, Exéhth and Bailey Streets, Camden 2, New Jersey. 
Represetiy iho in pringipalfities. Consult your Classified Telephone Directory. 


4 


FOR-PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC stamped into the met- 
al spiral of every genuine Flexitallic Gasket. Look for Flexitallic Blue in gaskets with asbestos filler 
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(Catalog Library 


THIS MONTHLY list of standard catalogs and bulletins is published to help power 
engineers maintain a permanent catalog file of engineering data. The items listed, 
unlike those under Helpful Bulletins, will appear each month except for additions 
and deletions determined by space requirements or by the manufacturers issuing 
the bulletins. Use the postage-paid card on pages 35 and 36 for your request 


WATER CONDITIONING 


Water Conditioning Information 
— Here are three informational bul 
letins. No. 28X7446 describes a simple way 
to determine total hardness in water, illus- 
trating procedure. No. 28X7i an 
analysis of the hot process-hot zeolite system, 
telling results to be expected. No. 28X7466 
discusses current embrittlement in 
boilers, explaining causes and telling recent 
developments in control methods. List bulle- 
Allis-Chalmers Mfg. Co 


tins wanted 
202 Modern pH and Chlorine Control 
his 100-pp booklet gives details 
of company's color comparators and equip- 
ment in water testing and control of boiler 
and industrial process water, also technical 
information on meaning of pH control, elec- 
trometric and colorimetric methods of deter 
mining pH and impurities In water applica 
water control in air conditioning 
r feed water. W. A. Taylor & Co 


201 


status < 


tions of 


treating boile 


203 Water Softening Equipment — 
How problems caused by hard water 

an be offset by water softeners is explained 

in Bulletin 2386, 12 pp, describing ton ex 
hange equipment It covers in detail down 

zeolite water soft 


flow, upflow and gravity 


The Permutit Co 


eners 


205 


and the 
it to cor 


Water Conditioning Bulletin — 
This is an 8-pp discussion of water 
conditioning 
and algae and inhibit 
several chemicals in 
composition and 


hemicals developed for 
trol scale 
Describes 
ing properties, 


Wright Chemical Corp 


corrosion 
Sdetail, gi 


* application 


206 Water Treatment — Bulletin 5000 
24 pp, explains the reasons for boiler 
treatment and tells services offered by 
in providing formulations for indi- 
«juirements. Covers pre-treat 
internal treatment, treatment applica- 
tion, blowdown adjustment control 
Describes available equipment and includes 
of literature on spe- 
hemical Co 


water 
mpan) 
lual plant re 
ment 
test 


reference bibliography 
Dearborn 


cific formulations 


207 Boiler Corrosion — A 12-pp article 

discussing cause and prevention of 
corrosion in boiler systems is presented in 
Betz Technical Paper No. 111. The corrosive 
effects of oxygen, carbon dioxide, ammonia, 
acidity, physical factors 
& L. D. Betz 


hydrogen sulfide, 


are evaluated. W. H 
208 Chemical Treatment of Water — 
Bulletins describing various methods 
of chemical water treatment, including com 
pany’s Coravol process, are available. Cora- 
vol is part of a complete technical service 
which provides special chemical formulas for 
boiler feed wat foam prevention, hot water 
supply, refrigerating brine, cooling and con- 
denser water. Western Chemical Co 


209 Zeolite Water Softeners — Publi- 

cation 4530, 16 pp, presents hydro- 
gen zeolite (cation exchange) water softening 
equipment. Gives complete description of the 
process and the field of application, showing 
advantage of hydrogen zeolite softening and 
its relation to sodium zeolite softening proc 


ess. Cochrane‘Cory 
210 Slurry Ty Softener — Six-pp 
Bulletin W-212-B6 describes a slurry 
type precipitating softener and coagulator in 
which energy for floc preparation is mechan- 
ical, explaining and illustrating flow circuit 
Question-and-answer appraisal of system 
Worthington Pump and Machinery Cory 


211 


What’s New on Ion Exchangers 
— Here are three booklets ¢o 


46 


ering company’s ion exchangers: Nalcite 
HCR, a styrene type cation exchanger; 
Nalcite SAR, a strongly basic anion ex- 
changer; and Super Nalcolite, a synthetic 
gel type zeolite for cation exchange. Tables 
and granhs explain performance of these 
water treating resins under various oper- 
ating conditions. Physical characteristics, 
exchange capacities, regeneration techniques 
discussed. Bulletin 57, 20 pp, is on Nalcite 
SAR; Bulletin 58, 28 pp, Nalcite HCR; Bulle- 
tin 59, 8 pp, Super Nalcolite. State those 
wanted. National Aluminate Corp 


FUEL OILS, LUBRICANTS 
214 Fuel Oil Treatment — By text and 


sketches, this folder points out un- 
desirable conditions in the storing, pump- 
ing, heating and burning of industrial fuel 
oil and correction of these conditions by com- 
pany’s treatment. E. F. Drew & Co., Inc. 


215 Air Compressor Lubrication 
Manual — Valuable information on 
air compressor maintenance is contained in 
this 40-pp book. Subjects treated include 
compressed air, compressors and related 
equipment, lubricating systems, compressor 
oils and applications, lubrication require- 
ments, operating hints, oil requirements, 
storage and care of compressor oils, safety 
precautions. Cities Service Oil Co. 
216 Diesels, Their Fuels and Lubri- 
cants — This 46-pp book gives prac- 
tical information on diesel engines, covering 
their history and economics as well as design 
characteristics and operating principles. Clas- 
sification of diesels according to speed is ex- 
plained. Other chapters cover injection sys- 
tems, combustion chambers, also lubricating 
systems, and diesel oil purification and filtra- 
tion. Includes discussion of fuel and lubricat- 


ing. Sinclair Refining Co. 
217 Viscosity of Fluids — The larger 
significance of viscosity is discussed 
in Nos. 5 and 6, Vol. 36 of Lubrication, a 
technical publication. In six parts, the first 
illustrates simplest conception of streamline 
flow between two surfaces having relative 
motion. A series of torsion viscometers shows 
how viscosity acts and may be measured. 
Part Il covers streamline flow in capillary 
and other small tubes. Part III covers turbu- 
lent flow in pipes. Part IV discusses effects 
of temperature and pressure on viscosity, and 
Part V includes viscosity index. Part VI 
gives brief reference to nature of plastic flow 
The Texas Co. 


218 Clean Oil for Diesels — A combina- 

tion purifying and filtering unit utiliz- 
ing centrifugal force and controlled filtration 
is the subject of illustrated Bulletin DL-1. 
Explains operation of the unit, tells ad- 
vantages. Discusses importance of clean, 
dry lubricants, shows a schematic arrange- 
ment of piping for use of the Puri-Filter 
in removing dirt, carbon and water from 
lubricating oil. Also discusses purification of 
fuel oil for diesel engines. The DeLaval 
Separator Co 


VALVES, TRAPS, PIPING 


220 Popular Steel Valves — Condensed 

Catalog 104, 28 pp, describes and 
illustrates most widely used of company’s 
cast and forged steel valves and the data pre- 
sented for these valves is complete. Those 
listed are chiefly in the basic steam pressure 
classes 150 to 2500 lb — and include globe 
and angle, gage, instrument, hydraulic and 
relief types, also strainers, and check, gate, 
non-return and blow-off valves. Explains de- 
sign features. Edward Valves, Inc. 


221 Valves, Fittings and Flanges — 

Catalog F-9 is a 400-pp, permanently 
bound reference book on drop forged steel 
valves, fittings and flanges for practically all 
piping needs at high and low pressures and 
temperatures. Provides ordering information 
on company's complete line, also much help- 
ful engineering and application data; includes 
a section on products for refrigeration service. 
Fully illustrated, indexed. Available to qual- 
ified power engineers, please give your title 
Henry Vogt Machine Co. 


222 High Pressure Gate Valve — De- 
scribed in 4-pp Form DH-273 is a 
forged steel gate valve designed for long serv - 
ice and low cost maintenance. Working pres- 
sures, sizes and prices listed. R-P & C Valve 
Div., American Chain & Cable Co., Inc. 


223 To Get at Those Valves — This 
little folder describes a sprocket rim 

with ehain guide. The rim adjusts to fit all 

valve wheels. Babbitt Steam Specialty Co. 


224 Steam, Air and Gasoline Traps — 

Illustrated Catalog 751, 32 pp, pro- 
vides capacity tables, installation diagrams 
and a section containing data, charts and for- 
mulas for determining proper size trap for 
specific applications. Covers thermostatic 
steam traps for pressures to 225 lb; expansion 
steam traps for pressures to 250 lb; weight- 
operated traps for steam, air, gasoline, pres- 
sures to 1500 |b; piston-operated steam traps 
for pressures to 650 Ib. W. H. Nicholson & Co. 


225 Valve Specialties — Included in 90- 

pp Catalog A-50 is complete ordering 
and engineering information on automatic 
pressure flow and liquid level controls for 
steam, air, gas, water, oil, other fluids. Sec- 
tions are devoted to pressure regulators, 
altitude valve, pump governors and strainers; 
lever, float and motor operated valves, pilot 
valves; back pressure, relief and non-return 
valves, steam trap and air vent; liquid level 
controllers; solenoid valves. Includes capacity 
charts. Davis Regulator Co 


226 General Service Valves — Bulletin 
E-160, 16 pp, describes and illustrates 
design and construction of company's quick 
operating valves, explaining their application 
to blow-off service and on chemical process 
soot blowers, water column blow-down, and 
other types of pipe line. Includes dimensions, 
weights; prices. Everlasting Valve Co. 


227 Forged Steel Valves — Form 800-A 

describes 600-lb forged steel valves 
for high line pressure and temperature appli- 
cations. Covers both inside screw and OS&Y 
union bonnet gate types, giving sizes, prices. 
The Ohio Injector Co. 


228 Trap Data — Here's a 12-pp con- 

densed catalog giving information 
and prices on steam and air traps. Lists cast 
semi-steel and forged steel inverted bucket 
traps, compound steam traps, ball float air 
traps, Y-type strainers and internal check 
valves. Provides data on calculation of con- 
densate loads and a selection of traps to 
handle these loads, also a full-page capacity 
chart. Armstrong Machine Works. 


229 Steam Trap Reference Manual — 

Bulletin T-1740, 24 pp, tells why and 
where steam traps should be used; explains 
desirable trap features. Advantages of com- 
pany’s impulse steam traps are described, 
their operation illustrated. How to figure 
traps sizes and how to size condensate return 
lines are told and capacity and pipe dimension 
charts and thermodynamic properties of 
saturated steam included. Also provided are 
installation and operating suggestions, prices 
Yarnall-Waring Co. 


230 Safety Head Catalog — Section 10, 

Part I of Catalog 54, 52 pp, is writ- 
ten in non-technical language and fully illus- 
trated with cutaways and installation photos, 
charts and tables covering almost any phase 
of safety head information desirable. Tells 
where safety heads can be used and how to 
use them. Tells how to choose safety head 
assemblies and rupture discs. Includes tips 
for lowering temperature at point of safety 
head location. Black, Sivalls & Bryson, Inc 


Design Properties of Pipe — This 
231 12-pp booklet consists of tables list- 
(Continued on page 124) 
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MECHANICAL CHEMICAL 
PUMPS 





DY-Yold ole} gate alemials 


ENGINEERED EQUIPMENT 


for your water treatment 


MOTOR 


AUTOMATIC INTERMITTENT 
OPERATED CHEMICAL PUMPS 


FEEDING 





AUTOMATIC CYCLE CONTROL 


Wer 


Me, 
‘3 el Yes 4: 

ea Treas 
To get the most from your water treatment, it’s essen- . i 


tial that the entire system be engineered for maximum 


efficiency. 





Here Dearborn will help by analyzing your exist- 
ing equipment and physical layout. With this in- 
formation, a Dearborn engineer will then recommend 
the necessary equipment, whether it is to include a 
pump or timer—a test cabinet—or an automatically 
controlled feeding system. 

Why not plan to discuss your water treatment and 
other boiler room problems with your Dearborn en- 
gineer? He will bring you all the benefits of Dearborn’s 
broad experience in this field since 1887. 


DEARBORN CHEMICAL COMPANY 
Merchandise Mart Plaza Chicago 54, lilinois 


WATER TESTING CABINETS 
© 


FLO-CONTROL VALVES 
—TIMERS 








WRITE FOR INFORMATION ON THE 
EQUIPMENT YOU NEED 
Use the coupon! 


Dearborn Chemical Company, Dept. PG 
Merchandise Mart Plaza, Chicago $4, IIL. 


C) Timers (CO Test cabinets 

(CD Cooling water samplers 

DC By-pass feeders 

DCD Automatic intermittent 
feeding 

0 Cycle controlied feeding 


DC De-lenizing units 
(CD Chemical pumps, motor 


(CD) Chemical pumps, 
mechanical 


CF Continuous blew down 
systems 


Please send information on the items checked above. 


(CD Have a Dearborn Engineer call. 
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THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 
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Hope, Ark. — ‘ity Council has authorized plans for new 
municipal power plant to cost approximately $3,000,000, with 
turbine-generator, high-pressure boiler and auxiliary equipment 
Proposed to « 1952. Burns & McDonnell Engi- 
neering Co Kansas City, Mo., is consult- 
ing enginecT 

Newark. Calif. — Lavino Refractories Co., 1528 Walnut St., 
Philadelphia, Pa., p.ans boiler house at new plant for manufacture 
of tefractory brick and shapes at Newark, where large tract of 
and has been secured. Construction will proceed at once. It will 
comprise a number of buildings and will represent an investment 
of about $2,500,000. Completion is scheduled late in 1952 

San Leandro, Calif. — General Paint Corp., 2627 Army St., 
San Francisco, Calif., plans boiler house at new paint and varnish 
manufacturing plant at San Leandro. Entire project is reported 
about $900,000. Skidmore, Owings & Merrill, 1 Mont- 
gomery St San Francisco are architects 

Santa Clara, Calif. — Keasbey & Mattison Co., Ambler, Pa., 
isbestos products, plans boiler house at proposed new branch 
plant at Santa Clara, where site was acquired a number of months 
ago. It will comprise several production units and is estimated to 
cost about $2,500,000. Work is expected to begin early in 1952 

Columbine, Colo. — Columbine Development Co., Grand 
Junetior Colo plans power plant at proposed new bleached 
sulphite pulp mill at Columbine, near New Castle, Colo., where 
vas acquired a number of months ago. Project will comprise 
several production units and is reported to cost over $15,000,000. 
Work will be carried out in 1952. Ebasco Services, Inc., 2 Rector 
St.. New York, N is consulting engineer 

Centerville, Iowa — lowa Southern Utilities Co., Centerville, 
has arranged a construction budget for 36 mos., concluding in 
1953, totaling about $17,000,000. Of this amount, approximately 
$8,750,000 will be used for new steam-electric generating station 
it Eddyville, lowa, on which work has begun, previously noted 

these columns, with completion scheduled early in 1953. It 

| be equipped for a rated capacity of 44,300-kw. Other work 
ude power substations, transmission lines, distribution 

system extensions and other operating facilities. Pioneer Service 
231 South LaSalle St., Chicago, lll., is engineer 


arry out project u 
OSth. and Troost Sts 


to cost 


t 
site 


& Engineering Co 
for power plant 
reat Bend, Kan. — Western Light & Telephone Co 

Huron Bidg., Kansas City, Kan. plans new steam-electrie gen- 
erating plant at Great Bend. Details of equipment installation 
vill be determined soon. Cost estimated about $3,000,000 

Louisville, Ky. — Stauffer Chemical Co., Inc., 420 Lexington 
Ave., New York, N. Y., plans steam-generating plant at proposed 
new factory near Louisville, for manufacture of carbon tetra- 
chloride and other chemicals. Cost reported about $2,000,000 
Work will begin soon 

Jonesville, La. City Council plans extensions and improve- 
nts in municipal oil engine-operated electric power plant, with 
stallation of equipment for inereased capacity. Bond issue of 
$175,000, is being arranged for this and improvements in munici- 
| Water system 
Sykesville, Md. Dept. of Public Improvements, 506 
Park Ave., Baltimore, Md., has approved plans for extensions 
1 improvements in Springfield State Hospital, Sykesville, with 
of equipment tor inere ased capacity Cost reported 
over $575,000. Work is scheduled to be carried out soon 

Canton, Mass. — Department of Public Welfare, Common- 
vealth of Massachusetts, 600 Washington St., Boston, Mass., 
plans extensions and improvements in power plant at State Hos- 
pital with installation of equipment for increased 
capacity. Cost estimated close to $100,000 

Montague, Mich. — Hooker Electrochemical Co., Buffalo 
Ave. and 47th. St., Niagara Falls, N. Y., plans boiler plant at 
proposed new factory near Montague for production ol chlorine 
und caustic soda. It will comprise several large production units 
und is reported to cost close to $10,000,000. Work is scheduled to 
begin early in 1052 

Ontonagon, Mich. Range Co., 24 Federal St., 
Boston, Mass., is considering construction of new steam-gener- 
ating plant at White Pine mining properties, Ontonagon. Details 
will be determined soon and estimates of cost made 

Aurora, Minn. — Minnesota Power & Light Co., Duhuth, 
Minn., will carry out construction of proposed new steam- 
electric generating station at Colby Lake, near Aurora, previously 
referred to in these columns, by company forces, and work will 
Station will have an ultimate capacity of 


p 
— State 


un 


nstallatior 


School 


antor 


Copper 


proceed at early date 


200,000-kw., with initial units estimated to cost $12,000,000. 
Ebasco Services, Inc., 2 Rector St., New York, N. Y., is consulting 
engineer. 

irginia, Minn. — Virginia Water & Light Dept., plans ex- 
pansion and improvements in municipal steam-electric generating 
station, with installation of equipment for increased capacity. 
Plans will be prepared soon. Bond issue of $2,500,000 has been 
authorized for tais and extensions in municipal water system. 

Wheaton, Minn. — Village Council has plans maturing for 
new municipal power plant, using Diesel-electric generating units 
and auxiliary equipment. Proposed to ask bids in near future. 
Cost estimated about $250,000. Ralph D. Thomas & Associates, 
Ine., Metropolitan Bldg., Minneapolis, Minn., is consulting engi- 
neer 

Henderson, Nev. — Hercules Powder Co., Chemical Dept., 
Delaware Trust Bldg., Wilmington, Del., plans boiler plant at 
proposed new factory at Henderson, near Las Vegas, for manu- 
facture of toxaphene and other special chemicals used in produc- 
tion of insecticides. It will comprise several large units and is re- 
ported to cost approximately $3,000,000. H. K. Ferguson Co., 
1783 East 11th. St., Cleveland, Ohio, is engineer and will be in 
charge of erection. 

Yearington, Nev.— Anaconda Copper Mining Co., 25 
Broadway, New York, N. Y., plans power house at new zinc 
mining works and sulfur plant at Yearington. Project will repre- 
sent a large development, comprising several units, and is re- 
ported to cost over $30,000,000. Work will begin at early date. 

Newark, N. J. — Public Service Electric & Gas Co., Public 
Service Terminal Bldg., is arranging an appropriation of about 
$150,000,000 for expansion and improvements in plants and sys- 
tem during next 24 mos., 1952-53, including additions in gener- 
ating capacity at different stations, totaling 475,000 kw., in- 
cluding work now in progress. Also, power substations, transmis- 
sion and distribution lines and other operating facilities. 

Central Islip, N. Y¥.— State Hospital Dept., State Office 
Bldg., Albany, N. Y., has approved plans for new power plant at 
State Hospital at Central Islip. No estimate of cost announced. 
Bureau of Contracts & Accounts, first noted address, will award 
contracts and supervise construction. 

Springdale, Pa. — West Penn Power Co., West Penn Bldg., 
Pittsburgh, Pa., will have plans prepared by Sanderson & Porter, 
52 William St., New York, N. Y., consulting engineers, for ex- 
pansion in steam-electric generating plant at Springdale, recently 
noted in these columns. {nstallation will inelude a 135,000-kw. 
turbine-generator unit, high-pressure boilers and accessory equip- 
ment. Cost estimated close to $17,000,000. 

North Augusta, S. C. — South Carolina Electric & Gas Co., 
Columbia, 8. C., plans new steam-clectric generating plant in 
vicinity of North Augusta, with turbine-generators, high-pressure 
boilers and accessory equipment for large capacity. Details will 
be determined soon. Cost reported over $40,000,000, with power 
substations, transmission lines and other operating facilities. 
Project is expected to be completed in about 36 mos. 

Lebanon, Tenn. — Firestone Tire & Rubber Co., Inc., 1200 
Firestone Pkwy., Akron, Ohio, plans boiler house at proposed new 
plant for automobile tires and tubes at Lebanon. Entire project 
is reported to cost about $5,000,000. Work is scheduled to be 
carried out in 1952. 

Amarillo, Tex. — Southwestern Public Service Co., Amarillo, 
has arranged a construction budget to total $65,600,000, during 
next 36 mos., dating from fiscal year beginning August 1951. 
Expenditures will aggregate about $21,800,000 during current 
fiscal year; $23,900,000 in second year; and $19,900,000 in third 
year. Work will include completion of new 150,000-kw. generating 
station now under way at Earth, Tex., and other generating plant 
expansion, power substations, transmission lines and other oper- 
ating facilities. 

San Antonio, Tex. — San Antonio Public Service Bd., 201 
North St. Mary’s St., has plans maturing for extensions in mu- 
nicipal steam-electric generating plant on Slado Creek, with 
installation of a new 60,000-kw. turbine-generator unit, high- 
pressure boilers and auxiliary equipment. Cost estimated in ex- 
cess of $8,000,000. Gibbs & Hill, ie, 450 Seventh Ave., New 
York, N. Y., is consulting engineer. 

San Antonio, Tex. — State Bd. for Hospitals and Special 
Schools, Austin, Tex., plans new power house at State Hospital, 
San Antonio, for central-heating service. Cost about $150,000. 
Proposed to begin work soon. Atlee B. and Robert M. Ayres, 
Transit Tower Bldg., San Antonio, are architects. 

Tacoma, Wash. — Dept. of Public Utilities, City Hall, will 
have plans prepared soon for two municipal hydroelectric gen- 
erating plants on Cowlitz River. A power dam will be constructed 
at Mossyrock, Wash., with power station equipped with three 
75,000-kw. units; and second dam to be built near Mayfield, 
Wash., with power house equipped with three 40,000-kw. hy- 
draulic turbines and generators. Entire development is reported 
to cost about $135,000,000 and will be carried out over a period 
of several years. Permission has been granted by Federal Power 
Commission, Washington, D. C 
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Keeping Face With 
Modern Boller Design... 


One Material insulates 
The Entire Job-Better 


Kaylo Heat Insulation—the first basic 
advancement in the insulating industry 
in many years—is a hydrous calcium 
silicate. This remarkable inorganic ma- 
terial (not glass) provides a combination 
of far-reaching advantages. 

With its wide effective temperature 
range—up to 1200°F.—Kaylo Heat In- 
sulation eliminates the need for com- 
bination coverings in nearly all operating 
conditions. It retains its efficiency and 
dimensional stability in long service. 

Kaylo Heat Insulation is insoluble in 
water. Its high strength practically 
eliminates spoilage both in transit and 
in application. Workmen can walk on 
insulated equipment without breakage. 
Yet along with its high strength Kaylo 
Heat Insulation is light in weight, mak- 
ing it easy to handle and apply. 

For complete details on Kaylo Heat 
Insulation, write Dept. N-280, Owens- 
Illinois Glass Company, Kaylo Division, 
Toledo 1, Ohio. 


KAYLO HEAT INSULATING BLOCK is made in all 
standard sizes, up to 18’ wide and in thick- 
nesses from 1’ to 6’’. Where necessary, on 
special order, the block can be shiplapped 
for broken joint, single-layer application in 

New boiler installation by Babcock & Wilcox Company, an exten- thicknesses of 3” or greater. 
sion of Toledo Edison Company's Acme Plant, has a rated steam KAYLO PIPE INSULATION is made to Simplified 
output of 650,000 Ib. per hr. at 1500 psi. pressure and 1000°F. Dimensional Standards of thicknesses and 
: , Th boiler is the | ti th t Ohi diameters for snug nesting, when needed. 
emperature. Ihe new boiler is the largest in northwestern 10. Coverings are sectional for tube and pipe 
sizes 4 "’ to 12’; tri-segmental up to 23”; 
uad-segmental up to 41’; K-segmental 
(18”’ wide segments) up to 72” in diameter. 


KAYLO ... first in calcium silicate ~ 


...pioneered by OWENS {IP ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO—KAYLO SALES OFFICES: ATLANTA « BOSTON « BUFFALO + CHICAGO «+ CINCINNATI « CLEVELAND 
DETROIT « HOUSTON + MINNEAPOLIS + NEW YORK » OKLAHOMA CITY + PHILADELPHIA «+ PITTSBURGH « ST. LOUIS + WASHINGTON 
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“HOW WE 
USING COAL 


Little Falls, N. J. 


To this great modern plant in Little Falls, N. J., 500 em- 
ployees come every day to take care of the laundry for an 
estimated 100,000 people. And from this plant 100 trucks 
travel to customers spread across a 5,000 square-mile area! 
The laundry can be called completely self-sufficient. It de- 
pends on coal to provide all electric power and lights—heat 
forall buildings—steam for hydraulically-operated machines 
—steam for pressers and dryers. 


if you’re running your own steam plant, here are a 
few down-to-earth facts you don’t want to miss! 


COAL in most places, is today’s most economical fuel. 


COAL resources in America are adequate for all needs —for hundreds of 
years to come. 


COAL production in the U.S.A. is highly mechanized and by far the 
most efficient in the world. 


COAL prices will therefore remain the most stable of all fuels. 
COAL is the safest fuel to store and use. 


COAL is the fuel that American industry can count on more and more 
—for with modern combustion-and-handling equipment, the in- 
herent advantages of well-prepared coal net even bigger savings. 
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SAVE $20,000 A YEAR= 
INSTEAD OF OIL" 


(ACTUAL CASE HISTORY OF THE 
LITTLE FALLS LAUNDRY, LITTLE FALLS, N. J.) 


“Our laundry is one of the largest in the country,” says Chief Power Plant 
Engineer Notte, “and, we think, one of the most progressive. Our 
company insists on superior performance at lowest possible cost all along the 
line. That's exactly why we depend on coal-fired equipment. From coal we get 
the daily amount of BTU’s we need at a cost of $200—to get the same BTU’s 
from oil would cost $280. We can change to oil on less than a day’s notice 
—but so far we've never done it. Coal does a great job—cheaper.” 


This is the company’s up-to-date pulver- 

izer from which the ground coal is blown 
into the boiler. Before this final operation, 
the laundry employs a steel-slatted conveyor 
belt to feed a precrusher. From there, power- 
driven bucket-conveyors carry the coal to the 
100-ton storage hopper which feeds the pul- 
verizer. Modern automatic coal devices of 
all kinds slash labor costs—make coal’s basic 
economy even greater. 


This is a section of the laundry’s modern ‘ 
coal-fired boiler installation. With modern 

equipment like this it is possible to add any- 
where from 10% to 40% to the power de- 
rived from the same amount of coal in years 
past. Actually with coal-fired plants of up-to- 
date design many companies have brought 
over-all boiler efficiency up to 85% or more. 


dependable a job coal and the very latest coal- 
fired equipment can do—call in a competent 


@ Plants that use coal are in an enviable position 
—at the present and for the future. For they are 


more certain than the users of other fuels of a 
dependable fuel supply—at stable prices. The 
reasons are compelling. Of America’s total fuel 
reserves, 92% is coal: Even today, oil is imported 
while this country can and does export coal. In 
addition—this country’s mines are the most 
highly mechanized and efficient in the world. 

To get all the great economy that coal can 
deliver—to find out how much more efficient and 


consulting engineer. He'll recommend the right 


equipment for your specific needs. Then you'll 
see exactly why coal on a performance basis, on a 
dollars-and-cents basis . . . is your best fuel buy, 


by far! 


BITUMINOUS COAL INSTITUTE 


A DEPARTMENT OF NATIONAL COAL ASSOCIATION 


WASHINGTON, D. C. 
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By changing to Yarway Impulse Steam Traps, an oil 
refinery reports much hotter steam in their heat exchangers 


—plus two other important extras: 


puts the 


EAT 


(1) They were able to operate the plant with 6 boilers 
instead of the 8 formerly required. 


(2) Three men formerly required to service old-type 
traps can now be used for productive work. 


Significant sidelight—these Yarway traps are operating 
under severe conditions, many outdoors with temperatures 
often below zero. 


! 
I 
i 
i 
i 
I 
i 
I 
I 
i 
i 
i 
I 
i 
i 
i 
i 
heat exchangers Plant after plant is standardizing on Yarway Impulse 
Steam Traps because Yarways are designed to deliver 


the most premium B.T.U.’s at top temperatures into your 
process or product. They get equipment hotter, sooner 
...and keep it hot. 


pressures, only one moving part, low maintenance, 


| 
i 
I 
H 
i 
i Other reasons—small size, easy installation, good for all 
i 
low price. 

I 

1 


Buy your Yarway Impulse Steam Traps from the nearest 
of 216 distributors. For name, write us. 


ACTUAL SIZE \%" YARWAY STEAM TRAP 
RN MPANY FREE OFFER. Don’t take our word for it. Test Yarway’s 
P ¥A ALL-WARING CO I advantages in your own plant, without cost or obligation. Drop 
114 Mermaid Ave., Philadelphia 18, Pa. ~?.r us a card or letter—a trial trap will be delivered promptly. 


YAR’ the steam trap 


designed with more production in mind 
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LETTE RS TO THE EDITORS 





SCREWDRIVERS FOR CONFINED 
SPACE 


I was intrigued by the ingenious 
screwdriver shown on page 92 of the 
October issue by F. E. Riley. 

However, after reading it, I con- 
sider a ratchet screwdriver as being 
even better for the job, and ratchet 
screwdrivers can be purchased on the 
market without going to the trouble 
of making one. 

Herewith is an illustration which 
was clipped out of a catalog showing 
what a ratchet screwdriver looks like. 
It is very much like a ratchet wrench. 


They are made for recessed-head 
screws as well as the ordinary slotted 
variety of screw. Ratchet handles are 
also made for interchangeable screw- 
drivers and adapters for set screws of 
various sizes. 

In some cramped places provision 
must be made for pressure, as ex- 
plained by Mr. Riley. With the 
ratchet screwdriver this can be done 
in various ways, one of the ways be- 
ing the use of tapered blocks. Another 
way would be the use of a small 
standard jack. 


Newark, N. J. W. F. SCHAPHORST 


FORCED CIRCULATION 


IN PREVIOUS issues, and especially 
in your annual January review num- 
bers, you have given us readers some 
very good information about the 
latest power plant developments, 
how they fit into what power engi- 
neers are doing today and how we 
can expect to see them develop in the 
future. You have shown us what we 
may look for in gas turbines, outdoor 
power plants, reheat, the cyclone fur- 
nace, pressurized furnaces, dual- 
circulation boilers, the dual-fuel en- 
gine, pumped storage and many 
others, —— and now atomic power. 

There’s one other recent develop- 
ment, however, you haven’t said 
much about lately. That’s the forced- 
circulation boiler. Some time ago you 
published some good data on the 
construction and operation of the 
first forced-circulation boiler at the 
Somerset station of Montaup Elec- 
tric Co. But for a long time, not much 
new information has been coming 
out on these boilers. 
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What’s the latest scuttlebutt on 
these forced-circulation units? 
Cleveland, Ohio J. P. WARBURTON 


Editor's Note:—Latest word is that 17 controlled 
circulation boilers (as the manufacturer prefers 
to call them) are now on order, for various utility 
systems. All ore reheat units. 

For Public Service Electric & Gas Co., units of 
1,015,000 ib per hr of steam are to be installed, 
for 2650 psi design pressure, 1100 F initial 
steam temperature. reheat to 1050 F. Philadelphia 
Electric Co. plans fo install units of 1,450,000 Ib 
per hr, 2075 psi, 1000 F/1000F. Consumers 
Powers Company plans units of 1,050,000 ib per 
hr, 2300 psi, 1050 F/1000F. Other units on 
order are: Wisconsin Electric Power Company, 
795,000 ib per hr, 2050 psi, 1050 F/1000F; 
Cleveland Electric illuminating Co., 875,000 Ib 
per hr, 2030 psi, 1000 F/1000F; Southern Cali- 
fornia Edison Co., 920,000 Ib per hr, 2100 psi, 
1000 F/1000F; Wisconsin Electric Power Co., 
795,000 Ib per hr, 1775 psi, 1000 F/1000F; 
Duke Power Co., 900,000 Ib per hr, 2010 psi, 
1000 F/1000F; Virginia Electric & Power Co., 
750,000 Ib per hr, 1670 psi, 1000 F/1000F. 

The Montaup installation pioneered the con- 
trolled-circulation high-pressure boiler. The early 
problems in operating this unit have been solved, 
it is stated, and this experience has shown how 
future installations may be designed to be en- 
tirely free from the difficulties originally en- 
countered. 


WE CAN DO IT, TOO! 


THAT ARTICLE New Steam Plant 
Halves Labor, Cuts Fuel 14 for Fair- 
banks, Morse sounded very sensible 
and reasonable to us. (October 1951 
issue, page 74) 

When we engineers saw that article, 
we checked with F-M, oiled up our 
slide rules, sharpened our pencils and 
rane a could do it just as well as 
they d 

cee received our figures 
with pleasure, and we’re going to 
have a new steam plant, so help me! 

as a direct result of your article. 
Chicago, IIl. L. R. S. 


INSTRUMENTS? WHAT FOR? 


I READ the November article, 
“Smoke — What Causes It and What 
To Do About It” with great interest. 
I refer you to the paragraph in 
this article in which these sentences 
are a part, “‘It should be noted that 
no reference has been made to carbon 
dioxide (CO-,) or draft over the fire. 
These have been omitted because, 
while these are very important they 
are only a means to an end and will 
vary with each different installa- 
tion.”’ Now if it is taken for granted 
that each power plant has and uses 
these instruments, it should have 
been noted in this paragraph. Why 
do I say this? Because I, as a Shift 
Engineer, tried to sell my boss on 
putting draft gages on all or one of 
our five boilers and in buying a CO, 
recorder or Orsat to study a smoke 
problem. He turned this suggestion 


down for the identical reason I wanted 
them. Now, when he sees this article 
he will think he was right and if he 
is, I would like to know how you can 
arrive at some of the answers without 
these instruments. 

On these boilers we had \ in. 
steam jets which were doing a fair 
job as far as maintaining the pressure 
(125 Ib) and load is concerned. But 
we had a smoke problem which 
prompted my suggestion. I felt that 
with these instruments and a little 
experimenting I could eliminate the 
trouble. 

I have studied Fuel and Combus- 
tion by Hays, also ICS — ME, and 
have a power plant library, I be- 
lieve, second to none. This plus other 
educational programs during 15 years 
experience in the power house have 
given me a fairly good grounding. 

The company called in a concern 
selling a patented gadget, the (Smok- 
eater) to be installed on each of the 
boilers; this cost them $25.00 per 
unit. They installed 4 units on each 
of the large boilers and 2 each on the 
small boilers; plus $100 per boiler in- 
stallation, and our pipe shop did the 
work. This cost them $500 for the 
installation and $400 per month ev- 
ery month regardless of the amount 
of coal used. 

They put in each of the large boil- 
ers 12 two-in. air tubes each with a 
3/— in. steam jet to syphon in the 
patented medicine, also 3 on each of 
the small boilers. Now we can’t carry 
the load. The pressure falls as low as 
75 lb and our biggest user, a forging 
shop, is forced to suspend work, slow 
down or have the workers go home 
which some do. The jets were to be 
operated at 30 lb pressure but they 
did not want a regulator on the line 
and consequently they are open wide 
most of the time. A little figuring will 
show it will take most of the steam 
one of the small boilers will produce. 
And I personally don’t think it did a 
very good job of eliminating the 
smoke. All the blame is put on the 
coal which I don’t think is any worse 
than the top soil we were forced to use 
during the war. Our over-all load has 
not changed much, in fact much of 
our trouble comes when the load is 
considerably less. Now they have or- 
dered a 25,000 lb per hr oil burning 
package boiler. I predict they will 
have trouble with it if they don’t pay 
more attention to combustion on it 
than they do with coal. We have been 
using as high as 100 tons of coal a day 
at $6.65 a ton. The oil they are going 
to use will cost them 13 cents a gallon. 

Our load seldom exceeds 3000 hp 
for 8 hours. I believe we are using a 
lot of excess air but without Orsat or 
CO, meter have no way of proving it. 
Pennsylvania G. S. 
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First Atomic Power Plant 


World's first production of electrical power by nuclear energy attained on 
December 20, 1951 at the National Reactor Testing Laboratory in Idaho. Heat 
from the Experimental Breeder Reactor was transferred by liquid metal to a 
heat exchanger where water was turned into steam for use in a conventional 
steam turbine generating unit which suppled electricity for entire building. 


| ECEMBER seems to be a fateful 
month in the development of 
atomic energy for pe paceful purposes. 
It was on December 2, 1942 that the 
world’s first self-sustaining nuclear 
chain reacting pile went into opera- 
tion under the West Stands of Stagg 
Field at the University of Chicago. 
Now, once again in the month of De- 
cember, nine years later, another nu- 
clear reactor, this time the experimen- 
tal breeder reactor at the National 
Reactor Testing Station in Idaho, 
made world history. On December 
20, 1951 this reactor together with 
the electric generating equipment 
that had been assembled and devel- 


oped, produced the first useful elec- 


tric power from atomic energy. The 
following day, December 21, elec- 
trical power of more than 100 kilo- 
watts was generated and the entire 
building in which the equipment was 
housed was supplied with electricity 
from the atomic power plant. So far 
as is known, this is the first time elec- 
tric power has been produced in any 
substantial amount by nuclear energy. 

A few months ago, the British 
Ministry of Supply announced that 
the atomic reactor at their Harwell 
atomic research center was heating 
an 80 office building. They accom- 
plished this by installing a heat ex- 
changer in the air cooling system of 
the reactor. By means of a by-pass 


DR. WALTER 
H. ZINN 


Or. Zinn, the Director of Argonne National Labora- 

tory, Chicago, Ill.,over a period of 4 years was the 

leader of the team of scientists and engineers who 

designed, constructed and operated the reactor 
which first produced electricity 


fitted with an adjustable damper the 
proportion of air flow to the heat ex- 
changer can be varied to maintain 
desired water temperature. The water 
is heated to a temperature of around 
130 F. 

While the development of the heat- 
ing plant at Harwell was of great in- 
terest, the more recent announcement 
of the generation of electric power at 
the Idaho Testing Station by means 
of nuclear energy is of far greater sig- 
nificance, because of the basic princi- 
ples embodied in producing steam. 
The heat energy generated in the 
breeder reactor is removed by a 
liquid metal at a temperature high 
enough to generate steam to drive a 
conventional turbine generator unit. 
As will be evident from the photo- 
graphs on these pages, the turbine 
generator is exactly the same as if it 
obtained its steam from a coal- or oil- 
fired boiler. 

This new reactor was designed 
and is being operated by the Argonne 
National Laboratory — the research 
center run for the AEC by the Uni- 
versity of Chicago. The tests were 
supervised by Laboratory Director 
Walter H. Zinn and H. V. Lichten- 
berger, the Laboratory Project Engi- 
neer for the Experimental Breeder 
Reactor. 


Fig. 1. This is the way the 16 scientists, engineers 

and assistants who participated in the first known 

production of useful electric power from atomic 

energy recorded the event. The writing is on the 

wall of the power plant room of the new Experi- 

mental Reactor building of the AEC Reactor Testing 
Station in Idaho 
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Fig. 2. The light bulbs in this photo- 
graph show the first known use 
of electric power from atomic 
energy. This photograph was taken 
on December 20, 1951. The next 
day, the power was increased to 
the point where the entire building 
was supplied from the atomic 
reactor 





Fig. 3. — Left. Diagram explains the 
general principle embodied in the 
idaho atomic power plant. The breeder 
reactor at the left is cooled by a liquid 
metal. The heat so removed is carried 
to a heat exchanger by the liquid 
GENERATOR metal and there transferred to the 
water, converting it to steam. The 
steam is supplied to an ordinary steam 
turbine driving an electric generator 
as shown 


STEAM TURBINE 


BREEDER REACTOR 


EXHAUST 


FEEDWATER 
HEATER 
Fig. 4. — Below. The turbine generating 
unit which operates on steam pro- 
HEAT EXCHANGER duced by nuclear energy. This is a 
Oeaee conventional small turbine-driven gen- 
erator. This part of the plant is, of 
course, exactly the same as it is in the 
FEED PUMP case of a conventional fuel fired 
steam plant 


The principal function of the 
breeder reactor is the long range goal 
of converting nonfissionable material 
into fissionable material more rapidly 
than nuclear fuel is consumed. 

The power generation phase is inci- 
dental but is being carried out to se- 
cure experimental information on the 
handling of liquid metals at high tem- 
peratures under radioactive condi- 
tions and on the extraction of heat 
from a reactor in a useful manner. 

Dr. Zinn emphasized that no com- 
parisons should be made of the cost 
of producing electric power from this 
reactor with power from conventional 
sources. Cost was not an essential fac- 
tor in tht power phase of the Idaho 
reactor an_ the experiment is in no 
way intended to establish the feasi- 
bility of producing electrical power 
economically from nuclear sources. 
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By GEORGE S. EMMERSON 


College of Engineering, University of California 


N BOILER PLANTS where con- 

densate from steam engines or 
steam driven pumps is returned to 
the boilers, the contamination of the 
condensate by lubricating oil is a long 
standing source of trouble. The pres- 
ence of even a small amount of oil in 
boiler water often leads to serious 
operating difficulty since the heat in- 
| sulating properties of even a thin 
film of oil on boiler heating surfaces 
may result in severe overheating. 
The problem, of course, is one which 
has long been recognized but it is 
§ doubtful whether it is generally ap- 
§ preciated that a thin film of oil on a 
heating surface is more dangerous 
than a thick incrustation of scale 
} from a hard feedwater supply. 

Sir J. Duston carried out a 
number of tests on the effect of grease 
and oil on the transmission of heat 
through steel boiler plate and some 
of his results are illustrated in Fig. 1. 
It will be noted that for a heat trans- 
mission rate of 17,500 Btu per su ft 
per hr, a temperature difference of 
only 100 F is required if the plate is 
clean, but with a heavy coating of 
grease 1120 F difference is required. 
In these tests it was also shown that 
when the water temperature was 212 


F the temperature of the hot side of 
the boiler plate was 68 F higher. If, 
however, the plate was coated with a 
0.1 in. layer of grease, the tempera- 
ture of the hot side was as much as 
550 F higher. Various quantitative 
illustrations of this kind can be 
quoted to emphasize the remarkable 
insulating properties of oil and grease. 
Perhaps it will assist one to realize 
the significance of an oil film to point 
out that a layer of oil 1/50 in. thick 
on a boiler tube operating at 150 psi 
will increase the tube wall tempera- 
ture at that point by about 660 F. 
The strength of mild steel falls off 
rapidly at temperatures above 1100 
deg and the maximum safe operating 
temperature for boiler steel is usually 
taken as 900 F. Obviously, a layer of 
oil might easily cause overheating 
and consequent failure of the heating 
surfaces. 
Oil in Condensate Arises 
Mainly With Engines 

Contamination of condensate with 
oil oecurs mainly with reciprocating 
engines. In the engine cylinders, the 
lubricant is subjected to the washing 
action of the steam and its viscosity 
is so reduced by the heat that it is 





The problem resulting from the contamination of boiler feedwater by lubricating 
oil is not as general today as it was when reciprocating engines were used as 
prime movers. There are still a great many reciprocating engines in use in indus- 
trial power plants, and also where exhaust from steam-driven auxiliaries is used 
for feedwater heating and where condensate is returned from process work the 
danger of oil contamination is still present. In such cases, what should be done 
about oil contamination? How can it be eliminated or reduced? What factors are 
involved in oil contamination and what can the operator do about them? How 
dangerous is the presence of oil in boiler feedwater? Where does the oil come 
from? These and a dozen other questions are answered by Mr. Emmerson in this 
discussion of the subject. Mr. Emmerson, who holds a Master of Science degree 
from London, England, has devoted a great deal of time and effort in studying 
this problem during the past four years, and his discussion of the subject will be 
found very valuable and interesting to every operator of power plant equipment. 
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What To Do About Oil 


in Boiler Feedwater 





easily caught up in the exhaust and 
transformed into a fine spray by the 
velocity of the mixture through the 
exhaust ports. In the condensate the 
oil still exists in a state of fine sub- 
division, in two forms: as minute 
globules forming a stable emulsion 
with the water (emulsified oil) and in 
somewhat larger globules that readily 
coalesce and settle out from the water 
(free oil). Of these two forms, the 
emulsified oil is by far the more diffi- 
cult to remove. The particles are so 
small — 10-* cm — that they easily 
pass through the finest fabric filters. 

The oil globules in a two-phase 
emulsion of oil-in-water carry a nega- 
tive charge, though the solution as a 
whole is electrically neutral, hence 
they repel each other and remain sus- 
pended in the water. The origin of 
this charge has been under discussion 
for many years and does not particu- 
larly concern us. The average value 
of the charge on each globule was 
calculated by R. Ellis' in 1911 to be 
about 2.1 x 10> electrostatic units 
and for.an emulsion of pure oil in 
pure water. Two per cent is the 
maximum concentration that can 
normally be emulsified. 

The dilute simple emulsion of oil 
and water found in steam engine con- 
densate is exceptionally stable and 
samples have been kept for many 
years with no tendency to separate. 
Its properties — size and number of 
particles and rate of polarization in 
cataphoresis tests — vary with the 
type of oil and the conditions of ex- 
haust. No attempt has yet been made 
to classify these emulsions. 


Choice of Oil 

Some oils are more susceptible to 
emulsification than others and it is 
possible to obtain two samples of oil 
which are identical according to phys- 
ical and chemical tests yet which 
have entirely different emulsifying 
tendencies.’ 


1Z. Physik Chem., 1911, 78, 321-352 
? Philip, J.8.C.1., 34, 697, 1915. 
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The choice of a lubricant is almost 
invariably a compromise between the 
respective advantages of vegetable 
and mineral oil. The lubricant should 
form a film on the cylinder wall, ad- 
here to it and retain its properties, 
regardless- of the action of the heat 
and steam. Then, since it is unavoid- 
able that some of this lubricant will 
find its way to the exhaust, it should 
lend itself readily to separation from 
the steam and be resistant to emulsi- 
fication. 

Pure mineral oils are very resistant 
to emulsification, but, if used with 
wet steam, are easily washed away. 
Fatty, animal, and vegetable oils 
(tallow, lard oil, degras, etc.), on the 
other hand, have a greater affinity for 
water, are not readily washed from 
the cylinder wall by wet steam, but 
emulsify easily. The compounded oils 
represent an endeavour to achieve 
the desirable properties of both min- 
eral and fatty oils. Experience has 
shown, however, that except in cases 
of abnormally wet steam, the “com- 
pounding” or fatty oil component 
should not exceed 10 per cent for ef- 
fective lubrication, and where an 
emulsified condensate is especially 
undesirable the sacrifice of lubricat- 
ing efficiency due to the use of a min- 
eral oil with wet steam may be 
acceptable. 

As an alternative to compounding, 
it has been suggested that a straight 
mineral oil be used with the addition 
of a little colloidal graphite to assist 
oil spread. It has been shown that 
colloidal graphite forms a film in and 
on the surface layer of the metal and 
that, since the graphite is more easily 
wetted by oil than water, the oil 
spreads more readily over this film 
than over the bare metal surface and 
adheres more firmly to it. Graphited 
oil must not be allowed to reach the 
boiler tubes, as the qualities that en- 
able it to adhere readily to the cylin- 
der walls will enable it to adhere to 
the metal surfaces in the boiler. 


Method of Lubrication 

The method of lubricating the 
cylinders of a steam engine often has 
an influence on the tendency to over- 
lubricate. The oil may be fed directly 
and individually to the cylinders, 
valves, gland packings etc., or it may 
be fed to the steam supply on the 
assumption that in this way the oil 
will be carried to the rubbing sur- 
faces. The disadvantage of the direct 
supply method is that the oil is spread 
over the cylinder surface mainly by 
the motion of the piston and that 
uneven lubrication may result, es- 
pecially if the oil is viscous, leading 
to excessive oil feed. The alternative, 
feeding the oil into the steam line, is 
greatly favored, and it is claimed that 
the objections to the direct feeding 
method are thereby avoided. Where 
the latter method is adopted, the oil 
should be introduced to the steam 
flow by some form of atomizer. 

In recent years there have been 
successful attempts to reduce the 
consumption of cylinder lubricant by 


plating the cylinder with a suitable 
metal — porous chrome for instance. 


Substitute for Oil 

A number of attempts have been 
made to dispense with oil as a cylin- 
der lubricant, but very little success 
has been attained where dry steam is 
employed. With engines operating 
under saturated steam some success 
has been attained by using graph- 
ite. The powdered graphite — flake 
graphite tends to clog the piston 
rings —is dusted on the cylinder, 
piston, and valves, as the engine is 
assembled. Sometimes a paste of 
powdered graphite on a beeswax base 
is used. No oil is allowed near these 
surfaces during the process as it pre- 
vents their being properly glazed. 
Once the proper degree of glazing has 
been attained on the treated surfaces, 
the moisture in the steam and that 
due to condensation act as a lubri- 
cant. In marine service, it has been 
common practice to allow cylinder 
condensation to act as a lubricant, 
using oil only with superheated steam 
and a straight mineral oil at that. 


are formed from the alkaline sodium 
salts which are invariably present in 
treated waters. When any scale-form- 
ing constituents, primarily magne- 
sium or calcium carbonate, are pre- 
cipitated on boiling the water, a 
considerable proportion does not form 
scale but remain in the boiler water in 
a state of suspension. This precipitate 
coagulates any suspended oil present 
and, if the oil contains any saponifi- 
able matter, insoluble lime and mag- 
nesia soaps are formed. In water-tube 
boilers, the circulation of the water 
tends to form thick greasy balls, often 
called ‘‘mud balls’’, from these sticky 
oily soaps, by a rolling action through 
the tubes. These leave a greasy coat- 
ing wherever they touch a hot sur- 
face. The deposits char with the heat 
and carbonaceous matter left on the 
metal readily collects more oil and 
so on. 

The presence of soaps or emulsion 
in the boiler retards the passage of 
steam bubbles and gives rise to a 
tendency for the bubbles to lift the 
water clear of the heating surface for 
a longer period than would be the 
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Fig. 1. Chart showing the relative effect of different coatings on boiler plate 


Another source of oil in boiler feed 
water is a raw water supply contain- 
ing industrial effluent. Many canals, 
streams, and rivers, are contaminated 
by the refuse and unwanted by- 
products of industrial plants, often 
containing considerable amounts of 
mineral and animal oil. Often, too, 
in the autumn particularly, they con- 
tain organic material from decaying 
vegetable matter, much of which is of 
an oily nature. 


Influence of Impurities in Boiler 
Water Containing Oil 

Within the boiler water itself, the 
presence of other impurities has a 
considerable influence on the effects 
of oil. If the oil contains saponifiable 
matter in addition to the mineral 
hydrocarbon, as in the case of com- 
pounded cylinder oils, sodium soaps 


case if the bubbles were allowed 
greater freedom of movement. The 
insulating properties of steam need 
not be stressed. In this case, too, the 
bubbles free themselves violently and 
thereby tend to produce priming. 
From the point of view of corro- 
sion, pure mineral oil is harmless, but 
not so the compounded or vegetable 
oils. The latter are, of course, essen- 
tially compounds of fatty acids with 
glycerine and, under suitable condi- 
tions, these are decomposed and lib- 
erated in the boiler, producing 
saponification as already described. 
When the soaps are formed from 
sodium carbonate, carbon dioxide is 
liberated to produce carbonic acid 
which may cause corrosion, and in 
this respect a caustic is preferable to a 
sodium alkalinity. The fatty acids 
themselves attack iron and steel but 
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are not nearly so corrosive as the 
mineral acids. It has been claimed 
that an alkalinity of 15 grains per 
gallon is sufficient to arrest boiler 
corrosion due to acids, either mineral 
or organic, or that due to magnesium 
chloride. Sometimes where the raw 
water make-up is high in permanent 
hardness, much of the soda intro- 
duced in treatment is destroyed by 
the seale-forming salts and conse- 
quently less alkalinity is achieved 
than desired. Corrosion due to oil, 
however, is very rare and of negligible 
importance. 

So far, the deleterious effects of 
impurities in the boiler water have 
been stressed. It is the case, however, 
that these suspensions which coagu- 
late the oil frequently sink in a sludge 
which may then be blown down. The 
same applies to the formation of a 
surface scum, which can be removed 
by a surface blow-down. In fact, cer- 
tain water treatment specialists ad- 
vocate the introduction of colloidal 
suspensions to the boiler in order to 
facilitate the coagulation and re- 
moval of the oil in this way. There 
still remains the problem of foaming 
and priming, however, which limits 
the concentration of solids that a 
boiler can tolerate in the presence of 
oil. Then again, if there should be 
only a little sludge, an oily scale is 
very readily formed and the per- 
centage of oil in this scale is likely to 
be much higher than when there is a 
higher concentration of mineral salts 
in the water. If, however, the boiler 
make-up water is composed largely of 
condensate, as in marine practice, 
the emulsified oil in the boiler water 
tends to disperse throughout the 
water, leading to a fairly uniform 
deposition of oil over the tube sur- 
faces. 


The Tale of The Two Dredges 

There is a very striking case re- 
corded * concerning two dredges which 
operated on the same river. This river 
contained 2 to 3 per cent silt, and it 
was the practice aboard one dredge to 
wash out the boilers with raw water 
from the river. Priming in the evapo- 
rators caused some raw water to find 
its way into the feed water make-up 
and when the boilers were opened for 
inspection it was found that a coating 
of dried silt was present on all sur- 
faces, and no tubes required replace- 

Brandt, Trans, ASME 1947 


ment despite the fact that one gallon 
of cylinder oil was used per day. The 
boilers of the other dredge, however, 
were washed out with distilled water 
and no raw water was introduced 
into the feed line. In a period of eight 
months, 327 tubes had to be replaced 
due to warping which resulted in 
damage to the vertical baffles and 
loosening of tubes in the headers. The 
boiler manufacturers made ail kinds 
of changes, even to severely reducing 
the oil consumption, yet the trouble 
continued. After consulting with the 
operators of the other dredge it was 
decided that the boiler feed water was 
too clean and the feed water treat- 
ment was changed accordingly. No 
further trouble was encountered 
thereafter. 

It is difficult to obtain evidence of 
failure due to oil, and many failures 
attributed to scale formation have 
probably been due to traces of oil 
overlooked in examination. Fre- 
quently the distortion of the over- 
heated metal is sufficient to break off 
the scale, and contact with the water 
returns the metal to normal tem- 
perature. In this case the position of 
the distortion can often be a guide 
to the cause. 


Boiler Tolerance for Oil 
Contamination 

Fire-tube boilers have a greater 
tolerance for oil than water-tube boil- 
ers. The higher evaporation rate of 
the latter is closely bound up with 
this, and the positive circulation of 
the water-tube boiler tends to keep 
any oil or oily sludge in circulation 
and is a factor against sedimentation 
or flotation in the boiler. It is evident 
that the danger of oil contamination 
and resultant overheating is a func- 
tion of the oil present, the feed water 
treatment, temperature, pressure, 
and boiler loading. 

The American Boiler Manufac- 
turers Association demands a maxi- 
mum concentration of oil in the 
boiler of 7 ppm. This is but an arbi- 
trary figure based upon experience, 
and considering a 5 per cent blow- 
down as equivalent to 20 cycles of 
concentration of the boiler water as 
an average case, the concentration of 
the oil in the feed water should be 
less than 0.35 ppm tocomply with this 
specification. The United States Mari- 
time Commission found, in 1942, that 
the reduction of the oil content of 





condensate to less than 0.1 ppm was 
practicable, and on this basis both 
the Commission and the U. S. Navy 
set 0.1 ppm as the standard maxi- 
mum oil content of feed water. 


Foaming and Priming 


Another effect of oil in boiler water 
which can lead to serious conse- 
quences is that of foaming and prim- 
ing. These are two distinct condi- 
tions often confused one for the other. 
It would be well to re-define them 
here: Foaming is the formation of a 
foam of steam bubbles on the water 
surface in the boiler. It is a surface 
condition, and the foam may com- 
pletely fill the steam space, leading to 
the carrying over of moisture into the 
steam lines. Priming, on the other 
hand, is violent ebullition in which 
slugs of water may be intermittently 
carried with the steam, and is the 
more serious condition. 

The presence of oil is not the only 
factor that may produce these effects. 
Alkaline solutions in the boiler modify 
the surface tension of the water and, 
apart from oil, foaming and priming 
may thereby occur. It is certain, how- 
ever, that oil is the most common 
source of the trouble in a violent 
form. 

The formation of soaps due to oil 
in an alkaline water has already been 
explained, and it will be readily un- 
derstood how these soaps can lead 
to the formation of a foam of bubbles 
and froth on the surface of the water 
leading to carry-over of moisture and 
suspended impurities with the steam. 
A surface blow-down helps to control 
the condition but does not cure it. 

When the oil forms an emulsion in 
the boiler water, priming may result. 
Here the quantities of water and 
mineral impurities carried over into 
the steam line are very much greater 
as a result of the violence of the 
ebullition. The following simple ex- 
periment illustrates the process: Bring 
a ball of copper or iron, suspended 
from a wire, to a white heat; then dip it 
into acan of clean clear water free from 
oil, the ball will be quickly quenched 
with much hissing and evolution of 
steam. If the procedure is repeated 
with an oily water, the ball will be 
slow to quench and very little steam 
will be given off. The metal will cool 
more slowly than in the previous 
test and the shell of vapor will gradu- 
ally become thinner until it finally 
collapses with a violent report and 
the release of a volume of steam. 

If the prime mover is a reciprocat- 
ing engine, the impurities carried 
over from the boiler due to priming 
and foaming are deposited in the en- 
gine cylinders where they mix with 
the lubricating oil and interfere with 
lubrication. When calcium is mixed 
with oil in a heated condition it forms 
a greasy mass which is exactly that 
commonly used as cup-grease. It is 
suggested that this is the reason why 
some cylinder oils congeal at lower 
temperatures after having passed 
through the engine cylinders. This 
oil and calcium mixture, often in the 
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form of a brown soap, finds its way 
into the condensate and feed system. 
It also interferes with lubrication of 
the engine cylinders and causes the 
operator to introduce more oil, so in- 
creasing the oil return to the boiler 
and so on in a vicious circle. 

Castor and pine oils have been used 
to inhibit foaming and priming with 
success, particularly in the lower 
pressure ranges. The effect of these 
oils is only temporary, however, as 
they are readily steam distilled. A 
number of effective anti-foams are 
now available. 


influences of Prime Mover 


It has been found that the exhaust 
from a single-expansion uniflow en- 
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described, contribute to the uniflow 
engine having a high fraction of emul- 
sified oil in the condensate. Then in 
the ordinary multi-expansion contra- 
flow engine, comparatively slow 
speeds prevail, and a greater moisture 
content is encountered in the ex- 
haust steam as a result of cylinder 
condensation; factors, it may be pre- 
sumed, against the formation of a 
highly "emulsified condensate. 

In some uniflow engine conden- 
sates an emulsified oil concentration 
of 100 ppm has not been uncommon, 
though it is not usual to encounter 
concentrations above about 700 ppm. 
In the more orthodox types of steam 
reciprocator this concentration may 
be no higher than about 3 or 4 ppm. 
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Fig. 2. Typical indicator cards of contraflow and uniflow engines and corresponding pressure drops 
between release and minimum back pressure 


gine contains a much tighter emulsion 
and less free oil than the exhaust from 
a multi-expansion contra-flow engine. 
Of course, high speed and superheat 
demand more cylinder lubricant, but 
why should the emulsified fraction of 
the oil in the condensate be higher 
and more stable in the case of the 
uniflow engine? 

One theory postulates that the 
velocity of the steam through the 
exhaust ports is extremely high and 
causes the particles to collide, with 
especially disintegrating effect. Also, 
it has been suggested that the rate of 
pressure drop between “‘release’’ and 
the minimum back pressure causes 
re-evaporation of any moisture in the 
exhaust and, if the rate of pressure 
drop is sufficiently high, the action 
will resemble that of an explosion, 
and disintegration of the oil particles 
will result. 

In Fig. 2 a typical indicator card 
from the L-P cylinder of a slow-speed 
triple expansion engine is compared 
with one from a medium speed uni- 
flow engine cylinder. It will be seen 
that the rate of pressure drop be- 
tween “release’’ and the minimum 
back-pressure is very much greater 
in the case of the uniflow. 

It is possible that both the velocity 
through the exhaust ports, combined 
with the baffling and turbulence ex- 
perienced, and the pressure drop 


The condensate from a modern tur- 
bine is practically free from oil. In 
this case, the principal danger would 
lie in some mal-operation of the 
pressure lubricating system, or if the 
turbine is at rest, or being brought to 
rest, oil in the main bearings may 
then be drawn in by vacuum. In 
common with reciprocating engine 
installations, however, oil may enter 
the condensate from auxiliary ma- 
chinery, from leakage in shell-and- 
tube-type fuel oil heaters for instance, 
or simply from overlubrication and 
allowing the lubricators to operate 
after the engine is shut down. 


Remedial and Preventive 
Measures 

The possibility of adjusting the 
feed water treatment so that the sus- 
pended oil in the boiler water may be 
coagulated by sludge and blown down 
has already been discussed. At one 
time, too, it was common practice, 
and may still be with some operators, 
to introduce oil directly into the 
boiler in order to avoid, or reduce, the 
adherence of scale to the metal heat- 
ing surfaces. Kerosene has been most 
favored for this purpose, though even 
tallow has been used. Very often the 
oil removes the scale all right, but 
only by causing overheating of the 
affected surface, leading to the expan- 
sion and cracking off of the scale. 


Porous scale will absorb oil, of course, 
and kerosene has the advantage, on 
being absorbed, of evaporating on 
coming into contact with hot metal. 
The vaporization of the kerosene is 
often sufficient to break up the scale. 
Where high metal temperatures are 
encountered, the oil is not vaporized 
but carbonized into a hard sticky 
mass. The deliberate introduction 
of oil to the boiler water, then, may 
be considered very foolhardy. 

By far the safest and most de- 
sirable aim is the prevention of the 
oil’s entry to the boiler. Free oil and 
heavy globules of fatty matter can 
easily be extracted from the feed 
water by passing the water through 
simple filters or by merely allowing 
the water to attain a reasonable state 
of quiescence in a suitable tank, 
whereupon the oil settles to the sur- 
face. With emulsified oil, these meth- 
ods are of no avail and other methods 
of elimination have therefore to be 
considered. These range from the use 
of fine porous media and filter aids to 
the use of chemicals and electricity. 
Attempts, too, are made to eliminate 
the oil in the exhaust steam line to 
the condenser by interception. This 
is obligatory where the steam is used 
in certain process operations. 


Edit: a Ne te: This is the first of four argicles deal- 
ing with the problem of oil contamination) The sub- 
ject of feed water filtration will be consi;ered in a 
second article to be published in a subsequent issue. 


MIDWEST POWER CONFERENCE 
RENAMED AMERICAN POWER 
CONFERENCE 


THE MIDWEST POWER CONFERENCE 
has been renamed the American 
Power Conference, it was announced 
by R. A. Budenholzer, conference 
director and professor of mechanical 
engineering at Illinois Institute of 
Technology. 

The first annual American Power 
Conference will be held March 26, 27, 
and 28, 1952 at the Sherman Hotel, 
Chicago. 

Illinois Tech will continue to spon- 
sor the meeting and the same schools 
and societies will participate: 

Iowa State college, Michigan State 
college, Northwestern university, 
Purdue university, State University 
of Iowa, University of Illinois, Uni- 
versity of Michigan, University of 
Minnesota, Univ ersity of Wisconsin. 

Chicago section American Institute 
of Chemical Engineers, Chicago sec- 
tion American Institute of Electrical 
Engineers, Chicago section Arperican 
Institute of Metallurgical Enuineers, 
Chicago section American Society of 
Mechanical Engineers, Illinois sec- 
tion American Society of Civil Engi- 
neers. 

Illinois chapter American Society 
of Heating and Ventilating Engi- 
neers, Western Society of Engineers, 
Engineers’ Society of Milwaukee, 
and the National Association of 
Power Engineers, the Association 
of Edison Illuminating Companies 
and the Edison Electric Institute. 
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Fig. 1. Schematic’mapof the water supply situation of Great Northern 

Paper Co. at Millinocket, Maine, showing how water pumped from 

Millinocket Lake at lower elevation to Ambajejus Lake at higher eleva- 

tion runs down through all five of the company's installations to gen- 
erate an additional 2000 hp 


530 hp in Diesel Pumps Adds 2000 hp 
to Great Northern's Hydro Power 


eo THAT statement, you 
might get the idea that Great 
Northern Paper Co. at Millinocket, 
Maine, has found some way to break 
the second law of thermodynamics 
into small pieces or has discovered 
perpetual motion or something. That, 
of course, is not the case; but their 
engineers have figured out a most in- 
genious scheme for getting 2000 hp in 
additional hydroelectric generating 


capacity by installing a 530-hp pump- 
ing plant, as described below. The 


scheme is fundamentally a pumped 
storage development.* 

Here is what happened. Great 
Northern Paper Co., because of the 
severe drought in New England dur- 
ing the past few years (and especially 
after three consecutive drought years 
in Maine, ending in late 1950) found 
that its water reserves had been 
sharply depleted. It must have ade- 
quate power output for its great 
newsprint plants at Millinocket and 
one 30,000-hp hydroelectric power 
station is now being constructed at 
Ripogenus, which will supply power 
for the mills. This plant, however, 
will not be finished until 1952, so last 
year the Great Northern engineers 
studied their existing facilities for 
quick power possibilities. 

The general situation is well shown 
in the map of Fig. 1. The company 
has two production mills and three 
hydroelectric power plants already 
spread along the Penobscot River. 
This river derives its water from two 
main sources: There is a chain of 
lakes, like that shown at the left of 
Fig. 1, the last of which is Ambajejus 
Lake, whose water feeds all five of 
the plants; and a smaller lake to the 
right, Lake Millinocket, whose out- 
flow through Miillinocket stream 
joins the river below the first hydro- 
electric station and the big mill, but 
ahead of the three other units. 

The Great Northern engineers fig- 

*For complete details of the advantages and 
applications of pumped storage hydroelectric power 
see article Pumped Storage Hydroelectric Power 
by Charles H. Spink, Power ENnoarnverrine 
October 1951. 
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ured that by pumping the water 
from Lake Millinocket, the smaller 
lake, overland to the larger lake, 
Ambajejus, they would be able to 
realize some 2000 hp from this water 
when it flowed down the river to the 
first hydroelectric station and mill. 
Also, this water would still be avail- 
able at the points of former use at the 
former potential. 

The difference in elevation between 
the lower Lake Millinocket at eleva- 
tion 480 ft and the higher lake, 
Ambajejus, elevation 494 ft, required 
only a moderate pump-up of 14 ft 
plus the various friction heads. An 
arm of Millinocket Lake extends to 
within some 600 ft of Ambajejus 
Lakes, as shown in Figs. 1 and 3, so 
the distance would not be too great. 

Accordingly, the pumping station 
shown in Fig. 3 was built near the 
shore of the smaller lake, Millinocket 
Lake, and the basins of both lakes 


permit water to be utilized on a com- 
bined head of 138 ft at the upper 
hydro plant and the main mill, and 
to develop 2000 hp or approximately 
13,000,000 kwh per year. 

The pumping station contains two 
diesel-engine-driven pumps of the 
type shown in Fig. 2. These complete 
diesel pumping units were supplied 
by Ingersoll-Rand. 

Each pump is a 34-in. APS vertical- 
propeller axial-flow pump, with a 
capacity of 45,000 gpm of water at 
19 ft total discharge head. 

Each pump is driven through 
right-angled gears by a 265-hp type 
TS diesel engine. This is a heavy- 
duty supercharged engine, 4-cycle, 
7-by-8'4-in., 900 to 1000 rpm, built 
with 6 or 8 in-line cylinders. 

Each pump discharges through a 
steel pipe line of 54-in. inside diame- 
ter, approximately 550 ft long, con- 
necting the two lakes. 


Fig. 2. Interior view of pumping station at Millinocket Lake showing one of the two diesel-driven pumps. 
Each pump is driven through a vertical reduction gear and has a capacity of 45,000 gpm 


WER ENGINEERING—Chicago, Iilinois 





Fig. 3. Aerial view of Millinocket Lake pumping station completed and in operation. Pump house and fuel storage tank are in center of picture. Water in back- 
ground is Millinocket Lake. Ambajejus Lake is shown in center foreground, also outlet of pipes from pumping station 


A particularly important factor in 
this unusual engineering scheme is 
that the diesel-driven pumps were 
installed for an estimated $125 per 
hp, as compared with the cost of a 
new generating station, which at that 
time was estimated at $250 to $300 
per hp. 

In carrying out the project the 
engineers were careful to inflict no 


damage on the fishing arrangements 
in either lake, nor to the various 
camp sites existing on the shoreline. 
Another very important item was 
that provisions were made to dis- 
charge the necessary amount of water 
down Millinocket stream for sanita- 
tion requirements. 

As the Bangor Daily News put it in 
reporting the construction of this 


plant, the company utilized the skill 
of its engineers and a natural water 
basin to ease the strain of an acute 
situation . . . Yankee ingenuity at 
its best. 

For data and photographs on this 
interesting development we are in- 
debted to Great Northern Paper Co., 
Millinocket, Maine, and to the 
Bangor Daily News. 





St. Louis Museum Seeks to 
Preserve One of Largest 
Steam Engines 


PROJECT is currently underway 

to preserve one of the eight larg- 
est steam engines ever built. The 
machine in question is a duplex 
horizontal-vertical Corliss engine, with 
cylinders 44 and 88 by 60 in., driving 
a Westinghouse flywheel alternator. 
The original rating was 5000 kw, 
later revised to 7500 kw. Now lo- 
cated in the 74th St. or Manhattan 
station of the New York City Transit 
System, a firm commitment for the 
purchase and removal of this engine 
must be concluded by the end of 
February, 1952. 

Behind this project is the Museum 
of Steam & Marine Engineering of 
St. Louis, Mo., a non-profit associa- 
tion incorporated under the laws of 


February, 1952 


the State of Missouri. Perhaps the 
best of several alternative plans for 
exhibiting the engit:- calls for locat- 
ing it in a waterworks pumping 
station when the latter is abandoned 
a few years hence. One of the six 
pumps would also be preserved as an 
exhibit, and the balance of the floor 
space made available for other engi- 
neering relics. 


Why This Engine is Important 

Besides minor exhibits, the plan 
would result in the preservation of 
two of the highest types of early ma- 
chinery, each particularly noteworthy. 
The Manhattan engine is an espe- 
cially fine piece of engineering, aside 
from its impressive size. For exam- 


ple, it has a riveted plate flywheel. 
Although the shaft is exceptionally 
short and stiff (37 in. in diameter) 
the deflection was accurately calcu- 
lated, and the vertical cylinders are 
inclined slightly inward so as to work 
exactly at right angles to the crank- 
pins. 

In virtually every respect it repre- 
sents the highest development of the 
steam engine as applied to central 
station work, and is a credit to its 
builders, the Allis-Chalmers Mfg. 
Co. While the Edison Institute of 
Dearborn, Mich., has many old 
engines, including early beam engines 
from England, there appears to be no 
important direct-connected steam 
engine generator set preserved any- 
where. 


Museum Needs Co-operation 
to Get Engine 

The immediate plans of the Mu- 
seum are to acquire the engine and 
store it in a temporary structure in 
the vicinity of the Baden Pumping 
Station in St. Louis, Mo. Very nearly 
$60,000 will be required for this proj- 

(Continued on page 100) 
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Something 
A Static 


By H. F. STORM 


General Electric Company, 
Schenectady, N. Y. 


( NE of the fundamental functions 

of a voltage regulator is to keep 
the terminal voltage of the alternator 
constant at various loads. To achieve 
this end, the excitation of the alter- 
nator must be related to the alterna- 
tor line current in magnitude and 
phase. 

It has been shown ' that the line- 
to-neutral voltage drop AE equals 

\E jX,1 l 
where X, is the synchronous react- 
ance of the alternator, and I is the 
line current. This equation assumes a 
cylindrical rotor, no saturation, and 
no resistance of the armature wind- 
ing. It is interesting to note that a 
typical alternator has a voltage drop 
\E in the vicinity of rated terminal 
voltage when loaded with rated line 
current at zero power factor. This is 
ical Engine ering; 
WO. Page 12 


Elements of Electr 
Third « dition 





Fig. 1. Voltage vector dia- 
gram of an idealized alter- 
nator with cylindrical rotor 








New— 
agnetic Exciter 





Here is described an exciter for synchronous alternators that has no moving parts 
and no electron tubes. It is more than an exciter because it is also a regulator. 
Thus it combines in a single static device both functions of excitation and regula- 
tion. A more complete discussion of this exciter was contained in a paper which 
Mr. Storm presented at the summer meeting of the AIEE in Toronto last June but 
since much of the paper considered the mathematical analysis of the exciter, we 
feel that this abstract describing its practical design will be of greater interest to 
operating engineers. While still in its preliminary stage of development, the model 
described performs so well, and is so simple in its construction that it has extremely 
attractive possibilities. These points are well illustrated by the diagrams shown here. 





a very large voltage drop by compari- 
son with a d-c generator which has a 
typical regulation of only 4 per cent 
of rated terminal voltage. It follows 
that the excitation of an alternator 
has to cover a relatively wide range, 
and as a result, alternators usually 
require high-gain regulators which 
often pose stability problems. 

The excitation described here, how- 
ever, avoids the need of a high-gain 
regulator by attempting inherent 
compensation for the voltage drop 

). To compensate for the voltage 
drop AE, the excitation is required to 
provide an inner (fictitious) voltage 
E; such that 

E E, + jX.I (2) 
as shown in Fig. 1. This inner voltage 
E; is proportional to the field (excita- 
tion) ampere turns I;N; 

Ei = k(LiNy) (3) 
where I; is the field current of the 
alternator, N; the number of turns 
per field pole, and k is a factor in- 
volving the number of machine con- 
stants, such as the number of turns 
in the a-c winding, size of air gap, 
and so forth. 

When saturation is present, or for 
an a-c winding whose resistance is not 
negligibly small, or when the alter- 
nator is of the salient-pole type, 
deviations from equation 2 will occur. 


To correct for these deviations, means 
are provided, nevertheless, equation 
2 remains of fundamental importance 
for the compensation of the alter- 
nator voltage drop AE. 


Voitage-Drop Compensation 


Voltage-drop compensation is ob- 
tained by a field current I; which is 
proportional to the magnitude of Ki, 
which in turn is determined by the 
terminal voltage E, and the alter- 
nator alternating current I as shown 
in Fig. 1. 

In Fig. 2 is shown a 3-phase alter- 
nator, connected through three iden- 
tical current transformers CT to the 
load. There are also three identical, 
linear reactors X, which are inter- 
connected with the secondaries of the 
current transformers to three identi- 
cal resistors R. These resistors sym- 
bolize the resistance of the alternator 
field and it can be shown that the 
current through the resistors R is 
proportional to E,. 

Assuming a symmetrical 3-phase 
load, points 7 and 8 of Fig. 2 will be 
at the same potential as the neutral 0 
of the alternator. By connecting 7 
and 8 to the neutral 0, no changes in 
the system currents will occur; the 
system, however, degenerates into 
three single-phase systems, Fig. 3, 
which are simpler to analyze. 





ALTERNATOR 





ALTERNATOR 








TO LOAD 











Fig. 2. Three-phase network to reconstruct the internal alternator voltage E; 
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Fig. 3. Single-phase portion of the 3-phase network of Fig. 2 
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The current transformer CT of 
Fig. 3 is shown by its equivalent cir- 
cuit in Fig. 4 when winding resist- 
ances and leakage reactances are 
neglected. Resistor R is the same as 
shown in Fig. 3, and X, is the mag- 
netizing reactance of the secondary 
of the current transformer CT. De- 
noting the turn ratio of primary to 
secondary turns 

N,/N, =a (4) 
the alternator current I when referred 
to the secondary of the current trans- 
former becomes I’ 

I’ = al (5) 

The equivalent circuit of Fig. 3 is 
now shown in Fig. 5. The quantity to 
be determined is the current Ip which 
will appear finally to be proportional 
to the field current I;. 

Acting in the circuit are the termi- 
nal voltage E, and the referred alter- 
nator current al. Accordingly, the 
current Ip can be seen to consist of 
two components of which Ip x is de- 
rived solely from E,, and Ip, is de- 
rived solely from I 

In = In, e+ Inst (6) 

No attempt will be made here to 
show how Ire and Ig; are deter- 
mined but those interested in the de- 
tails will find them in my original 
paper presented before the AIEE?. A 
vector diagram of the currents, how- 
ever, is shown in Fig. 6. By proper 
selection of X,, X, and a, the ratio of 
In1/Inex can be made identical to the 
ratio X,I/E,; hence the vector dia- 
gram OAB becomes similar to OCD. 
The resultant current Ip, equation 6, 
will therefore be proportional to the 
required excitation at any terminal 
voltage and at any load. By rectify- 
ing the current Ig, the alternator field 
current I; is obtained. 


Correction Circuit 

The field current I, will compen- 
sate for most of the inherent alter- 
nator voltage drop, equation 1, but 
does not produce a perfect compensa- 
tion for the drop, because the actual 
alternator deviates to some extent 
from the assumption previously made; 

? AIEE Transactions, Volume 70, 1951. 


furthermore, the alternator field re- 
sistance is subject to variation due to 
temperature changes, which will af- 
fect the alternator terminal voltage. 
To obtain the desirable high degree 
of alternator voltage constancy, a 
correction consisting of a voltage- 
sensitive circuit is superposed on the 
excitation system. This correction 
circuit modifies the magnitude of the 
current Ip and, hence, the field cur- 
rent I;. Because the excitation system 
(without correction) makes the alter- 
nator nearly self-regulating, only a 
small amount of gain is now neces- 
sary for the superposed correction 
circuit. As a result of this low gain, 
antihunt means are not necessary. 

The magnitude of I, varies with 
X,. By applying d-c ampere-turns to 
the current transformer CT of Figs. 
2 and 3, saturation can be effected in 
the cores resulting in a change of X, 
and subsequently a change of Ip. 

A schematic diagram of such a 
transformer, called a saturable cur- 
rent transformer and designated by 
S-CT, is shown in Fig. 7. A 3-legged 
core structure is used. The primary 
a-c windings are between terminals 
X:, X:, and the secondary a-c wind- 
ings are between terminals H;, H:. 
The d-c control winding with its 
terminals F, F, is wound around the 
center leg. Because of the polarities 
of the windings, the a-c fluxes of 
fundamental frequency and higher, 
odd harmonics circulate between the 
outer legs, and no voltage of funda- 
mental or odd frequency is induced 
in the control winding. A group of 
three such saturable current trans- 
formers is shown in Fig. 8, which is 
the complete excitation circuit. In- 
stead of having points 4, 5, and 8 
connected to the resistors R (Fig. 2 ) 
they are now connected to a three- 
phase bridge rectifier 1REC which 
energizes the field of the alternator. 
The control windings of the saturable 
current transformers are connected in 
series and terminate at 14 and 15. 

To superpose corrective action on 
the excitation system, the control 
windings of the saturable current 
transformers are energized from a 

(Continued on page 108) 
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Fig. 4. Equivalent circuit for idealized curren 
transformer CT of Fig. 3 

















Fig. 5. Equivalent circuit for the single-phase net- 
work of Fig. 3 














Fig. 6. Vector diagram of currents obtained from 
the single-phase circuit 


























Fig. 7. Schematic of a saturable current transformer 
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Fig. 8. Circuit of the static exciter, including correction circuit 


Fig. 9. Alternator is suddenly loaded with one-half of rated current at a 
power factor of 0.4 inductive 
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UTOMATIC steam generators 
have been widely used on the 
railroads to furnish high pressure 
steam for heating diesel powered 
passenger trains. On the Norfolk 
Southern Railway, J. H. Wilson, 
Chief Mechanical Officer, reasoned 
that if the Vapor-Clarkson steam gen- 
erators they used on their trains could 
make enough high pressure steam to 
heat the trains, they also could make 
steam for supplying forging hammers, 
steam-jet guns, hot tanks, and build- 
ing heat. So two Model 4625 Vapor- 
Clarkson units were installed in the 
Norfolk Southern’s Glenwood Shops 
in Raleigh. These worked out so well 
that, recently, two larger models 
No. 4740) of the same make were in- 
stalled in the Carolina Junction shops 
in Norfolk, Va., replacing two large 
standard type boilers. 

Analysis of steam costs with the 
new generators, taking into account 
labor, fuel, water, maintenance, water 
treatment and insurance, indicates 
that they are saving over $1000 per 
month, a saving that will pay for the 
generators in a year. On labor alone, 
four full-time men were transferred 
from boiler maintenance to other 
shop work. Now, one man takes about 
30 min per working day to start, 
check and blow down the two steam 
generators. No standby or week-end 
labor costs are involved as the units 
are turned off when not in use. 

One of these 4740 steam generators 
makes almost 5000 pounds of steam 
an hour, and one unit will supply 
shop steam under normal shop opera- 
tions in the summer. In the winter, 
or when the shop steam load is heavy, 
both units turn on. About 240 gal- 
lons of water are used per average 


Fig. 2. The steam from the generators is distributed 
to the various services by means of this steam 
header. Six inch lines from this header supply the 
steam hammers. Background shows a 300 psi pump 
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Fig]. These two Vapor-Clarkson steam generators in the 
Norfolk Southern Carolina Junction shops at Norfolk, Va., 
supply 75 to 300 psi steam for all purposes as shown by 


about one third of the amount 
r previously used. 
» generators supply 150 psi 
to two steam hammers, hot 
njectors, building heating, and 
omotive blowing. The steam 
brs, one weighing 3300 lb with 
stroke and 14-in bore, the 
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other weighing 700 lb for small jobs, 
need steam at 150--175 psi. The steam 
locomotive blowers use %4 steam 
lines, wide open for 45 min when 
firing up locomotives. The shop has 
four blowers. 

There are 2 alkaline tanks, each 
15 by 4 by 6 ft heated with open 
steam pipes. For locomotive washing 
a steam pump is provided to furnish 
300 psi hot water. Steam is also used 
in the Sellers Injector cleaning guns 
for cleaning pistons, air brake parts, 
etc, and in three 200 gal filter clean- 
ing hot tanks. For building heating, 
the steam is distributed at 40 psi. 

Fuel costs for a recent month 
showed that 20 gal of fuel were used 
per hour per 8-hour day, much less 
than with the original boilers. Full 
operating steam pressure is developed 
in 2 min after the steam generators 
are turned on. Since the generators 
are only about \% the size of the 
old boilers, they were merely mounted 
on a concrete base, hooked up to fuel 


nois 





Steam Generators 


Save $1000 a 


and water lines, thus saving on in- 
stallation costs. 

Since less water is used, less water 
treating material is used. No con- 
densate is returned to the boiler, and 
the Dearborn system of treatment 
used gives good results with the 100 
per cent makeup. With the original 
boilers, four full-time men took care 
of the boilers. Four times 40 hr 
equals 160 hr plus another man for 
8 hr make 168 hr per week. Now one 
man takes about 30 min a day to 
start the steam generators and check 
them occasionally during the day 
but he is free to do other things. The 
four other men were reassigned to 
other shop work. Insurance costs on 
the Vapor-Clarkson generators also 
are lower than on the old boilers be- 
cause of the automatic safety fea- 
tures of the new units. In short, these 
steam generators are doing a fine 
job, making ample steam for all shop 
and building heat, even with the two 
steam hammers operating at once. 


Fig. 3 (Top). Steam is used to heat water which is then pumped at 300 psi to this 
pressure washing gun. Steam, at 40 psi, is also used to heat the buildings shown 
in the background 


Fig. 4 (Lower right). In the foreground is the 3300 Ib steam hammer and in the 
background, the 700 ib hammer. One of the steam generators can supply more 
than ample dry steam to operate these hammers for sustained periods 


Fig. 5 (Lower left). Steam at 100 psi out of a %-in pipe is used to create a draft 
to speed up the firing of steam locomotives, which takes about 45 min 
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Relativity in Power Plant Economics 


Differences in investment costs dealt with directly rather than calculating fixed charges on 
estimated total costs. Costs of energy computed, using 850-psig, 900-F regenerative cycle 


as a base. 


of fuel and other factors. 


. . Factors affecting investment costs. . . . Increases and decreases in costs 
. « Calculation for 1450-psig, 1000/1000-F reheat cycle 


By WILLIAM CT. ROWSE, Consulting Mechanical Engineer 


N DECIDING upon the steam 

conditions and cycle for a pro- 
posed steam electric generating sta- 
tion, a number of fundamental fac- 
tors must be taken into consideration 
including reliability, economics, sys- 
tem requirements, estimated future 


fuel prices and any special or local 
factors. 

This article deals exclusively with 
the economic considerations and more 
particularly with the relative eco- 
nomic characteristics of the following 
throttle pressure-temperature condi- 


tions and cycles (hereinafter for pur- 

poses of brevity referred to simply as 

“‘eycles’’). 

1. — 850-psig 900-F straight regener- 
ative cycle 

2. — 1250-psig 950-F straight regen- 
erative cycle 





B50 PSIG - 9OOF STRAIGHT REGENERATIVE 
2 I250PSIG- 9SOF STRAIGHT REGENERATIVE 
3. 1450PSIG -1000F STRAIGHT REGENERATIVE 
4. 1450PSIG -1050F STRAIGHT REGENERATIVE 
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5. 1BOOPSIG - 10SOF STRAIGHT REGENERATIVE 
6. 1450PSIG -1000/I000F REHEAT REGENERATIVE 
7. 1450PSIG -1050/I000F REHEAT REGENERATIVE 
8. 1BOCPSIG -1050/1000F REHEAT REGENERATIVE 
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Fig. 1 
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RATED CAPACITY 


Relative costs of energy per kilowatt-hour net station output from 
850-psig, 900-F regenerative cycle os base. Six per cent annual fixed charges 


OR DECREASE 


INCREASE 


20 


PERCENT OF RATED CAPACITY 


INCREASE OR DECREASE IN COST OF ENERGY FROM 850PSIG-900F BASE CYCLE - TENTHS OF A MILL PER KWH NET STATION OUTPUT 
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Fig. 2. Relative costs of energy per kilowatt-hour net station output from 
850-psig, 900-F regenerative cycle as base. Twelve per cent annual fixed 


charges on investment 


Illinois 





Table |. Basic detailed characteristics of steam plant used as example. Based on 90,000-kw, 3600-rpm tandem-compound turbine generator units with 10 per 
cent overload capacity 





Increase in 
Investment 


Decrease in 
Btu per Kwh 
Btu Kwhl Net Station Cost per Kw 
Btu/Kwh Net | Output Capacity 
Gross Station From Over 
Generation Output | 850-900 Cycle 850-900 Cycle 


(9) (h) (i) (k) 
10703 11600 
10206 =11110 

9892 10810 
9689 10560 
9367 10180 
9382 10050 
9304 9960 
9046 9700 


All at Rated Capacity | 





Feed- 

Number Water 
of Temp. 
Heaters Deg. F 


(a) (b) (c) 
850-900 Straight Regenerative 402 
1250-950 Straight Regenerative 437 
1450-1000 Straight Regenerative 450 
1450-1050 Straight Regenerative 450 
1800-1050 Straight Regenerative 480 
1450-1000 / 1000 Reheat Regenerative 447 
1450-1050 1000 Reheat Regenerative 447 


Percent Percent Btu /Kwh 
Power Efficiency Chargeable 

Req'd. by of Steam to 

Auxiliaries Gen. Unit Cycle 


(d) (e) (f) 
6.97 87.5 9365 
7.51 87.5 8930 
7.79 88.0 8695 
7.60 88.5 8575 
7.68 90.0 8430 
7.03 89.0 8350 
6.97 89.0 8281 
7.00 90.0 8141 





Pressure, Temperature & Cycle 





$ 3.98 
5.77 
9.17 
15.31 

8.97 
13.18 
18.45 


480 

805 
1025 
1420 
1560 
1645 
1930 





1800-1050 1000 Reheat Regenerative 480 








1450-psig 1000-F straight regen- 
erative cycle 
1450-psig 1050-F straight regen- 
erative cycle 
1800-psig 1050-F straight regen- 
erative cycle 
1450-psig 1000/1000-F reheat- 
regenerative cycle 
-1450-psig 1050/1000-F reheat- 
regenerative cycle 
1800-psig 1050/1000-F reheat- 
regenerative cycle 


Relativity the Keynote 

This article does not take the place 
of the economic study that must be 
made for each specific steam plant, 
but rather contributes to the general 
background regarding economics of 
steam electric generating plants. Rel- 
ativity is the keynote which has been 
adhered to throughout. Instead of 
calculating the annual fixed charges 
on the estimated total investment 
cost and computing the total annual 
fuel costs on the basis of estimated 
total kilowatt-hours per year, differ- 
ences in investment costs and effi- 
ciencies are dealt with directly and 
the results obtained are differences in 
cost per kilowatt-hour of net station 
sendout. This method adds greatly to 
the accuracy and simplicity of the 
calculations and the presentation of 
results. Attention is called to the fact 
that the estimated differences in in- 
vestment cost are at the estimated 
average cost level for the two years 
1951 and 1952.! 


illustrated Example injTable |! 


For purposes of illustration, rela- 
tive economic studies, with the 850 
psig-900 F straight regenerative cycle 
as a base, were made for each of the 
other cycles listed above. These were 
applied to a steam electric generating 
station employing 3600-rpm tandem- 
compound turbine generator units of 
90,000 kw rated capacity with 10 per 
cent overload capacity similar to the 
ASME-AIREE preferred standards for 
smaller units; the unit system of one 
boiler per turbine; pulverized coal for 
fuel; cooling towers for condenser 
cooling water; and other characteris- 
tics as shown in Table I. 

The estimated net increase in in- 
vestment cost per kilowatt of rated 

1 See article What Will Future Steam Power 
Plants Cost? by William C. Rowse, February, 1951, 
Power ENGINEERING. 
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capacity of each of the cycles (2) to 
(8) inclusive over the 850 psig-900 F 
base cycle was considered to be 
caused by variations in the following 
only, the remainder of the plant cost 
being considered the same for all 
cycles: 

a Increases in Investment Cost Due 

0: 

(a) Steam generating unit (boiler) 
and appurtenances. 

(b) Turbine generator unit. 

(c) Feedwater pumping and heat- 
ing equipment. 

(d) Power piping. 

Decreases in Investment Cost Due 
To: 

(e) Condenser and pumps. 

(f) Circulating water supply. 

(g) Coal pulverizing and handling 
equipment. 

The net increase in investment cost 
per kw of rated capacity is the alge- 
braic sum of the above. 

The costs available to the author 
were for an economic study made in 
1948 and 25 per cent was added to 
the net increases in investment cost 
per kilowatt of rated capacity to 


bring them up to the average cost 
level for the two year period of 1951 
and 1952.* 
Decrease in Btu per Kwh 

The Btu per kwh chargeable to the 
cycle at rated capacity for each of the 
eight cycles were based on data from 
the same source as the relative tur- 
bine generator costs and included the 
necessary data to calculate and plot a 
curve of the Btu chargeable to each 
cycle over the entire range from 20 to 
110 per cent of rated capacity. Di- 
viding by the overall efficiency of the 
steam generating unit gave the Btu 
per kwh of gross generation. This 
latter was in turn divided by 100 per 
cent minus the estimated per cent of 
power required for station use (ob- 
tained from a special study) to give 
the Btu per kwh of net station output 
for the range of loads from 20 to 110 
per cent of rated capacity. The de- 
crease in Btu per kwh net station 
output for each of the cycles (2) to 
(8) inclusive from the 850-psig 900-F 

(Continued on page 110) 

~TRowse, Ibid. 


Table Il. Sample calculation sheet. Relative costs of energy, using 850-psig, 900-F regenerative cycle as 
base, for 1450-psig, 1000/1000-F reheat regenerative cycle using 12 per cent fixed charges. ( +) indi- 
cates increase in cost over base; (—) indicates decrease in cost from base 





Per Cent of Rated Capacity 


40 60 80 100 110 





PER KW OF RATED CAPACITY 


1 Increase investment cost over bose 

2 Kwh per year net station output 

3 Decrease in Btu per kwh from base 

4 Increase in annual fxd. chgs. over base 

5 Increase in annual maint. chgs. over base 

6 Total of (4) and (5) above 

FUEL 

PRICE, 

CENTS 

PER 

MILLION 

BTU 

| increase in fixed charges and main- 
tenance over base 


Decrease in fuel cost from base. . . 


1335 
940 


+0.951 +0.440 
—0.188 


4330 
1130 


2885 
1000 


MILLS PER KWH NET STATION OUTPUT 


+0.154 
—0.340 


+0.293 +0.213 +0.171 


—0.200 —0.226 —0.262 —0.312 





20 Net increase or decrease from base 


Decrease in fuel cost from base. . . 


+0.763 
— 0.282 


—0.186 
—0.510 


+0.067 —0.049 —0.141 
—0.339 —0.393 —0.468 


+0.240 
—0.300 





30 Net increase or decrease from base 


Decrease in fuel cost from base. . . 


+0.669 
—0.376 


—0.356 
—0.680 


+0.140 —0.046 —0.180 —0.297 
—0,400 —0.452 —0.524 —0.624 





40 Net increase or decrease from base 


Decrease in fuel cost from base. . . 


+0.575 
—0.470 


+0.040 —0.159 —0.311 —0.453 —0.526 
—0.500 —0.565 —0.655 —0.780 —0.850 





50 Net increase or decrease from base 


+0.481 


—0.060 —0.272 —0.442 —0.609 —0.696 
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Alex Bailey Retires from 
Commonwealth Edison 


Veteran power engineer retires after 48 years of service. 
Other important changes in top management also an- 
nounced. Titus LeClair becomes Manager of Engineering 


MPORTANT promotions in system 
operating officials of Common- 
wealth Edison Co. were announced 
recently by Charles Y. Freeman, 
Chairman. Two veteran vice-presi- 
dents, Alex D. Bailey, after 48 years 
of service, and Curtis A. Lambert, 
after 45 years, will retire February 1. 
In a new organization alignment 
affecting system engineering and re- 
lated activities, Raymond D. Max- 
son, now engineering Vice-President 
of Public Service Co. of Northern 
Illinois, was also elected Vice-Presi- 
dent of the Edison Co. Mr. Maxson 
will thus be in charge of correspond- 
ing work in both companies. 
The organization under Mr. Max- 
son, in both companies, will be di- 
vided into four subdivisions in charge 
of newly created executives who sim- 
ilarly will have corresponding duties 
in each company. The new posts will 
be held by men who have had long 
experience under Mr. Bailey and Mr. 
zmbert. They are: 
Manager of Engineering 
Titus G. LeClair 
Manager of Construction 
John F. Sullivan, Jr. 
Manager of Power Production 
Vern L. Stone 
Manager of Power Supply 
Earle Wild 
Mr. Maxson, 53 years old, graduate 
in electrical engineering, University 
of Illinois, started work with the Pub- 
lie Service Company of Northern 
Illinois at Crystal Lake in 1921. He 
worked in the engineering depart- 
ments of that Company in various 
district offices in different capacities 
progressing to the rank of Division 
Manager in 1936, and to Vice-Presi- 
dent in 1943. Mr. Maxson has been 
active for many years in the work of 
the American Institute of Electrical 


Raymond D. Maxson 


Titus G. LeClair 


Engineers and the Western Society of 
Engineers. Mr. and Mrs. Maxson 
have lived in Elmhurst for over 25 
years. They have two sons, one a 
student at Purdue University and the 
other at the University of Illinois. 

Mr. LeClair, age 52, Manager of 
Engineering, joined the Edison Co. in 
1923, and has been Chief Electrical 
Engineer for the past two years. He 
is a graduate of the University of 
Idaho, and past president of the 
American Institute of Electrical En- 
gineers and of the Western Society of 
Engineers. 

Mr. Sullivan, age 49, Manager of 
Construction, came to the Edison 
Company in 1925 as a graduate in 
mechanical engineering, University 


of Wisconsin. For the past several 
years, he has served as Mr. Lam- 


Curtis A. Lambert 


John F. Sullivan, Jr. 


bert’s assistant. Mr. Sullivan is a past 
president of the Illinois Engineering 
Council and is Treasurer, ~ Western 
Society of Engineers. 

Mr. Stone, age 50, Manager of 
Power Production, has been with the 
Edison Company since 1924. He ob- 
tained his technical education at 
Lewis Institute and at Armour In- 
stitute. Mr Stone has spent his entire 
time with Edison in generating sta- 
tion work, advancing to the position 
of Superintendent, Generating Sta- 
tions in 1951. 

Mr. Wild, age 49, Manager of 
Power Supply, entered the Edison 
Company in 1924. He is a graduate 
of the Massachusetts Institute of 
Technology. Mr. Wild has been di- 
recting the load dispatching work un- 
der Mr. Bailey’s guidance, for the 
past several years. During the war, 
he served W P B as Power Coordina- 
tor for the New England and other 
east coast states. 

Mr. Freeman also announced that 
John R. Michel, age 52, was ap- 
pointed a staff assistant to Mr. Max- 
son with the title, General System 
Engineer, and Myron Lukey, age 42, 
will continue to be a staff assistant 
to Mr. Maxson as Administrative 
Engineer. Michel has been with the 
Edison Company since 1923, and re- 
cently has been assistant to Mr. 
Bailey, while Lukey has been asso- 
ciated with Public Service Company 
since 1925. 


Alex D. Bailey 


Earle Wild 
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NOTE ON A NEW TWIST CONTENTS 


In power engineering where vast quantities of 

steam, water, air, and electrical energy are How to Solve Obstinate Problems 
handled, little things add up to large totals. By Zuce Kogan 

A few parts per million of solids in the feed- 


water, for example, can spell disaster so far as 
How to Thread Pipe Right 


boiler operation is concerned. Knowledge of the 
By John Foster 


value of such little things is reflected in a detail 


in the design of new steam turbines. This involves 
Herman and the Lady Wrestler 


By John Raven 


a slight change in blade shape. In addition to 
their air-foil section and taper from root to tip, 
the blades are given a slight twist. This twist 
causes the steam to pass directly through the Practical Hints and Kinks 

many stages without accumulating any radial Repairing a Hot High-Pressure Valve 
movement. Steam does not pile up at the outer Sidicn iinelioe 

ends of the passages due to centrifugal force. Starting Nuts in Awkward Places 
This technique is called constant circulation. Vanor tine Condentate Drain 

It is not new, since it was introduced 15 years Hole Center Transferring Too! 

ago in the long exhaust stages of big machines. Quick Setting C-Clamp 

Lately, however, as reported by Westinghouse, Applying Belt Dressing Safely 

it has been extended to turbine stages having 
blade heights as short as five inches. By im- 
proving efficiency, the turbine engineers garner 


some additional Btu's, and where so many millions 


Basic Power Plant Figuring 
By William H. Engelman and Jay P. AuWerter 


of pounds of steam are involved this is impor- 
tant. A disadvantage of the technique, however, 


is the increased cost of manufacture. We get 


Questions and Answers 
French Engineer Asks About Steel Foundations for Turbines 


nothing for nothing in this world. Why Use Steam to Operate Turbines? 
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WHEN you are confronted with a 
problem, just what do you do? 
How do you go about solving it? 
if you do solve it, after you have 
arrived at the successful solution, do 
you know how you did it? Was it 
because of your experience, your 
education, your intuition, your 
imagination, or was it just a lucky 
gvess? Perhaps you will attribute 
your solution to your general know!l- 
edge, but if it was, just how did you 
translate your general knowledge 
into terms of the specific solution? 
Few of us will be able to answer 
these questions; indeed, you may 
consider them to be a little silly. 
You may ask, "What difference does 
it make to us how we solved the 
problem; isn't it enough to have 
solved it without trying to describe 
the mental processes involved?” 
Mr. Kogan, who discusses these 
questions in these pages, thinks not. 
He feels that it will be of great help 
to us if we know something about 
the way we attack difficult problems 
and effect their solution. More than 
that, he feels that a method can be 
devised whereby we can approach 
specific problems from a generalized 
standpoint and thus bring about the 
solution in an orderly sort of way. 
As he says in his article, what he 
was looking for was the something 
that makes it possible for men of 
great responsibility to come up with 
solvtions as magicians pull rabbits 
out of hats 
Now, to understand Mr. Kogan's 
thinking, one should know some- 
thing of his professional career. 
Zuce Kogan is a Chicago consulting 
engineer. He came to this country 
some 30 yeors ago, a young man, 
with a good grounding in the prin- 
ciples of combustion, but with little 
knowledge of the language, and 
with no friends or acquaintances to 
help him get started. Nevertheless, 
he set himself up as a consulting 
combustion engineer and proceeded 
to apply his knowledge on the basis 
of what savings he could make for 
his clients. No savings, no pay. 
Those who read Mr. Kogan's 
article, “Meeting Technological and 
Economic Changes" in the Septem- 
ber 1950 issue of POWER ENGINEER- 
ING, will know how successful he 
has been during his quarter of a 
century of practice in the consulting 
engineering field. During the years, 
he has successfully solved hun- 
dreds of difficult problems —prob- 
lems that had baffled other good 
engineers. His activities spread far 
beyond the field of combustion, but 
always he has been able to effect 
improvements resulting in savings 
and increased reliability. His un- 
canny insight into unusual industrial 
problems and his ability to solve 
them has given him a national repu- 
tation. With his keen analytical abil- 
ity it is quite understandable that 
his main hobby, if it can be called a 
hobby, is chess. — AWK 
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How To Solve 
Obstinate Problems” 


By ZUCE KOGAN 


N AN ARTICLE, Meeting Tech- 

nological and Economic Changes, 
published in these pages ' some time 
ago, I described in detail some of the 
problems I had met and solved in the 
course of 25 years of consulting prac- 
tice. These experiences were received 
favorably but some who read them 
suggested that such studies would be 
of greater value if they could point 
out what, essentially, helped bring 
my cases to a successful conclusion. 
This sounded like a good idea, and 
soon I began my search for this 
essential. 

In my work I had come to realize 
that knowledge, imagination, concen- 
tration, memory, intuition, ete., were 
all necessary or helpful in solving 
problems, but that it was not merely 
a matter of saying that one or an- 
other of these was essential. What I 
was looking for was the something 
that made it possible for men of great 
responsibility to come up with solu- 
tions as magicians pull rabbits out of 
hats. I liked that. If only I could 
explain it. 

I had read much about the intui- 
tion of great geniuses. There was the 
story of Kar! Freidrich Gauss, who in 
grammar school, was asked, along 
with the rest of the class, to add the 
figures from 1 through 9. He thought 
a little, and almost immediately said, 
“IT know the answer.”’ The other chil- 
dren had not had time to add the 
first three digits while Gauss already 
had the sum. How did he do it? Was 
it intuition or was it a method a 
method that might be used in solving 
other problems? 


Lucky Guesses or What? 

In thinking over my own experi- 
ences in hunting down the solutions 
to problems, in conferences with en- 
gineers of more experience and more 
extensive education than I had, I had 
often come up with quick solutions of 
amazing accuracy. Were they merely 
lucky guesses or was I unconsciously 
using a method of some sort? 

About this time I happened to be 
attempting to increase the efficiency 
of a boiler, a task that seemed to re- 
solve itself into the impossible job of 
making a damper that would leak 
and would not leak at the same time. 
Each time I attempted to solve this 
problem I had failed miserably. Until 
I recognized (similarity) the problem 
to be of the following type: 

“The damper must leak 


* All rights reserved by the author 
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to pro- 


vide a safety outlet to prevent an 
explosion), but the damper should 
not leak (because leakage reduces the 
efficiency of the boiler). The prob- 
lem, therefore, is similar to having to 
take a medicine that is good for one 
disease (say heart disease) but also 
produces harmful effects (say stom- 
ach trouble).”’ 

It then dawned upon me that the 
general procedure in tackling such a 
problem should be to counteract, in 
some way, the harmful effects while 
retaining the good ones. This general 
procedure defined itself into the 
principle, if a necessary function also 
has bad effects which cannot be elim- 
inated, add something to counteract 
the bad effects. Applying this to the 
foregoing example, the answer would 
be to take an additional medicine 
which would prevent or relieve the 
stomach trouble. 

I need not elaborate on how I ap- 
plied this principle to the damper 
problem, since this would require 
going into complex technical details. 
I only want to emphasize that once I 
had conceived this principle, and used 
it with success, I realized that I had 
learned something I could use in 
solving other problems. 

It seems then, that when stumped 
by a difficult problem, the first task 
is to find a principle which applies. 
The problem thus consists of at least 
two steps to find the principle, 
and then, using this principle, to find 
the solution. 

Now, it is probably true, that 
experienced engineers and executives 
in responsible positions, who pull 
solutions out of hats unconsciously 





Like pulling rabbits out of a hat 
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do it in this way, indeed, my further 
study indicates that they do. But 
where do these general principles 
come from? What, in any particular 
case, makes us think of a certain ap- 
proach rather than another, and 
where are they learned in the first 
place? By studying various accom- 
plishments, one realizes that ap- 
proaches stem from seeing the prob- 
lem in its general characteristics. 


The Oil and Steam Problem 

Let us consider an actual example. 
In a recent case I was confronted 
with the problem of removing finely 
divided oil from steam, a problem 
that had stumped other engineers 
working on it. Ordinarily, the oil 
particles could be separated by means 
of a centrifuge but in this case the 
particles of oil were so small that 
centrifugal foree would not do the 
job. 

So I asked myself 
question, “‘What are the 
characteristics of the problem?” 
First, I saw that there were tiny 
particles, regardless of whether they 
were oil, dust, or other foreign mat- 
ter. Second, that these particles were 
floating or were attached to a gas. 
Third, that the problem was to de- 
tach or separate the particles from 
the gas. Fourth, I realized that the 
removal process must be low in cost. 

When considered in this light, an 
approach suggested itself. This was 
to detach, and attach to another sub- 
stance. An example of this approach 
is the familiar procedure of removing 
lint from a suit (detaching it) by us- 
ing scotch tape (attaching it to the 
tape). But why did this approach 
suggest itself? In thinking it over, I 
had realized that I was familiar with 
another problem of the same general 
characteristics, namely, the problem 
that the gas industry faces in clean- 
ing gases of dust. To do this, the gas 
industry had used scrubbers in which 
dust particles are attached to water 
in the form of a spray. They are thus 
detached from the gas. As matters 
progressed, I found I was able not 
only to get my approach from this 
comparable problem but also my 
solution, for it turned out that a gas 
scrubber similar to those already 
used in the gas industry did the job 
of removing the oil particles effi- 
ciently. 

The important point of this is, that 
as long as I considered the problem as 
dealing with oz] and steam as such, 
instead of with small particles and a 
gas, no similar or comparable prob- 
lem suggested itself. Indeed, in the 
end the gas scrubber manufacturers 
themselves expressed their appreci- 
ation, for I had shown them a new 
use for their machine. 

Now, consider another example. 
All of us know that when cutting soft 
cheese with a knife the cheese ac- 
cumulates on the knife and makes 
continuous slicing difficult if not im- 
possible. It is perfectly obvious that 
if we could eliminate the blade of the 
knife, the trouble would disappear. 


the simple 
general 
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Major elements in problem solving 


But we need the cutting edge! Can 
we eliminate the blade and retain 
only the cutting edge? Yes, and when 
we do that we have the familiar wire 
cheese cutter! Here we found the 
blade unimportant and so eliminated 
it. In this case, the cheese and the 
knife, as such, are unimportant but 
it enables us to arrive at a solution. 
Something is unnecessary. It gives 
trouble. With an understanding of 
these characteristics we arrive at the 
principle: if something is unnecessary 
and gives trouble, remove it. 

From this line of reasoning I was 











The damper should leak and not leak!!! 


able to conclude that the answer to 
the question, ‘‘ What is the essential 
in problem solving?’’ could be ex- 
pressed in the following way: if you 
do not have a specific solution to a 
specific problem, then generalize the 
problem\(in terms of problem charac- 
teristics) and attempt to find or 
match it with a general solution 
principle or approach). The accom- 
panying diagram is an attempt to 
portray the major elements in the 
problem solving process. For one 
who already has a large supply of 
general principles and approaches, 
this formulation may be further 
simplified to: recognize the general 


problem characteristics and choose the 
best approach. 


Factors Influencing the Essential 

The next question that bothered 
me was, ‘‘ What else does this process 
of problem solving include?’’ When 
an executive, for example, tackles a 
production problem with the ap- 
proach, fully utilize the existing ma- 
chines before purchasing new ones, he 
may do so either because the ap- 
proach has become common knowl- 
edge to him through past experience, 
or because he thinks it out the 
hard way. These two methods, how- 
ever, do not explain all the factors 
that go into forming, choosing, and 
using an approach. In many in- 
stances, in my experience as a con- 
sulting engineer, I have submitted 
detailed reports on a comparative 
study, only to have two or more en- 
gineers each come to different conclu- 
sions as to the best solution. In such 
cases the engineers obviously had 
different approaches. Why? Because 
they were individuals and, as such, 
each had different experiences lead- 
ing to their own characteristic ways 
of looking at a problem. 

A good example of the influence of 
a personal factor is had in Dr. Irving 
Langmuir’s work in developing the 
gas filled incandescent lamp. At that 
time, it may be recalled, metallic 
filament lamps were subject to seri- 
ous blackening of the glass interiors 
or the bulbs. It was thought that this 
could be prevented by the attain- 
ment of higher degrees of vacuum 
and for a long time Langmuir worked 
on this problem —- that of producing 
better vacuums. Here he met with 
disappointment, no matter how re- 
fined his vacuums, there still re- 
mained traces of gas and the bulbs 
continued to darken. When he could 
not remove any more gases, but 
wanted to know what would happen 
if he could, he deliberately introduced 
an inert gas into the bulb, and, Lo, 
that was the answer. The pressure of 
the gas in the tube prevented rapid 
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evaporation of the tungsten filament. 
There were other considerations, of 
but this, essentially, is what 
solved the problem. Now, in this 
case, Langmuir used a _ principle 
which in subsequent years he says he 
often found equally useful. This can 
be summarized briefly as follows: to 
find the effects of removal when 
actual removal is difficult, add more. 
The opposite approach. 

So much for Langmuir’s solution. 
I do not presume to know of a better 
solution than the one Langmuir 
actually found but Langmuir was a 
chemist and it would be interesting 
to know how a person with different 
training and experience 
might have tackled the problem. 
An experienced metallurgist would 
probably have tried to develop some 
alloy that would not evaporate at 
high temperatures. 


course, 


technical 


Scope Factors 

Whenever we have a problem, it 
may be considered in a narrower or 
wider scope depending on what we 
to include in our problem. In 
the —— Steam problem, for ex- 
ample, it was necessary to consider 
the aa on whatever apparatus was 
needed for removal. This imposed 
certain limiting considerations. In 
some classes of problems, problems 
having to do with military equipment 
for example, cost may not be im- 
portant but usually it is. 

Scope factors can be divided into 
two classes, though the dividing line 
between the classes may be hazy. 
For purposes of definition, however, 
one class can be called the minimum 
or assumed factors, and the other the 
further factors. The minimum 
scope includes such factors that we 
assume or take for granted. For in- 
stance, I never would consider a 
solution unless it included reasonable 
provisions for safety, fire protection, 
health of worker, etc. The cost fac- 
tor, also, is usually assumed. 

The look-further factors are those 
that widen the problem to a scope 
of more than the absolute minimum 
requirements. For example, in con- 
sidering the problem of ending the 
war, if my approach includes an edu- 


want 


) 
look 





The great cheese knife problem 


cational campaign against further 
wars, then I am looking further than 
the absolute minimum of signing an 
armistice. 

A classic example of the look- 
further scope is had in Newton's 
formulation of the laws of motion. 
Newton's solutions in this field did 
not include speeds that are very 
high, anywhere the speed of light. 
As a consequence, Newton’s laws, 
while adequate for the purposes for 
which they were formulated, could 
not account for the behavior of bodies 
such as electrons traveling at prac- 
tically the speed of light. Dr. Ein- 
stein, however, did incorporate very 
high speeds in his theories, thereby 
enabling him to account for phenom- 


ing an actual problem? This, obvi- 
ously is not easy to explain and what 
I say here constitutes only a picture 
of the mental processes as I see them. 
Let us assume, however, that our 
brain has two major compartments, 
one, the ordinary thinking compart- 
ment and the other the creative think- 
ing compartment. When we en- 
counter the problem, “separate oil 
from steam,”’ we send it to the ordi- 
nary thinking compartment for a 
specific solution. In this compart- 
ment it meets a wall called memory. 
We find that none of the memory 
matter recognizes a similar experi- 
ence, and the problem comes back, 
‘impossible to solve.” 

So we send the problem to the 





THIS article on problem solving is based on Mr. Kogan’s book, 


“Essentials of 


Problem Solving” published last year. We feel that this discussion should be of 
particular interest to practical engineers because it is part of the practical 
engineer's everyday job to solve problems of one type or another. As has been 
frequently pointed out in these columns, the practical engineer has to be an 
ingenious fellow; often he has to make changes or repairs under trying circum- 
stances; often too, as in the sudden loss of load or loss of steam pressure, he has 
to think fast, and act fast. While Mr. Kogan's discussion may sound somewhat 
cumbersome to those who have not acquired the knack of generalizations, it 
will help them to think fast and act fast once they have acquired it. In presenting 
this article, neither the editors nor Mr. Kogan assume that it is comprehensive. Only 
a few principles are indicated. To be generally useful it will be necessary to 
develop as many general principles as possible. One way to developing such 
principles would be to make systematic studies of the work of the world’s great 
men for from them we can glean the strikingly simple examples that helped make 
possible great accomplishments. Discussion and comments on the subject from 


readers will be welcomed. 





ena completely beyond the scope of 


Newton's laws. This is what we mean 
when we say that there is no perfect 
solution in science. In other words, 
the problem is fluid, depending on its 
scope. 
The Fluid Solution 

There is no such thing as having 
the solution to any specific problem. 
What we get is a solution. We can 
always use a number of approaches, 
each approach leading to a number of 
mens 2 solutions. In my own experi- 
ence, when I receive an assignment, 
I develop one or more solutions, 
think them over, and gather more 
ideas. Finally, time considerations 
and the financial elements bring me 
to a halt. I, therefore, decide at a 
certain stage after my minimum 
standard has been attained, that on a 
certain hour of a certain day I will do 
no more work on this problem, but will 
present the solution I have reached. 
If I do not weaken, but stick to my 
decision, I know I will have at least 
one good solution, and that further 
improvement is limited only by these 
outside factors. 


Processing the Problem 
Now, just how does one go about 
using methods such as these in solv- 


NEERING 


creative thinking compartment. We 
find that this is a complex and highly 
organized affair consisting in effect 
of a series of jigs representing the 
various scope factors previously dis- 
Here parts of the problem 
become generalized; the steam be- 
comes a gaseous substance, the oil 
particles, specks of matter. The key 
to the total problem reads, ‘‘Sepa- 
rate specks of matter from a gas” 
not oil from steam). In this com- 
partment there is a memory section 
in which are stored solutions to simi- 
lar problems. Suppose we find one 
which has been successfully solved 
by using the principle, to detach, at- 
tach to another substance. It seems to 
apply to the problem in hand so we 
decide to use this principle. In its 
generalized state the problem is ap- 
plied to the various jigs, jigs repre- 
senting physical or chemical action, 
jigs involving absorption, filtering, 
scrubbing, etc. In this way a solution 
may or may not be arrived at. If no 
solution is obtained, it may be sent 
back to the memory section where 
another principle may be tried. 
Take the case of the cheese knife, 
for example. In our previous discus- 
sion of the cheese knife problem we 
considered only one principle, if 
something is unnecessary and gives 


cussed. 





trouble, remove it. It gave us one solu- 

tion but there probably are others. 

Let us apply this problem to several 

of the principles we have considered: 

1. If something is unnecessary and 

gives trouble, remove it. (This leads 
to a general solution of removing 
all or part of the blade.) 
To detach, attach to another 
stance. (The general solution here 
would be to attach the cheese to 
something else beside the blade, 
possibly to itself by making 
stronger textured cheese.) 
If a necessary function also has bad 
effects that cannot be eliminated, 
add something to counteract the bad 
effects. (Thus, the adhering effect 
of either the blade or the cheese 
could in some way be counter- 
acted. For instance, wax paper 
wrapped around the blade would 
do the job.) 

Thus we see that there are a num- 
ber of solutions to each problem. 
Which one we finally choose depends 
upon the specific problem. For ex- 
ample, some years ago in a large plant 
where CO, was a by-product, dry ice 
was compressed into large cubical 
cakes in a hydraulic press. Great 
trouble was experienced by the cakes 
sticking to the plunger platform after 
they had been formed. After months 
of futile experimentation, one day, 
the operator of the press got an idea. 
Before the CO, snow was injected into 
the press, he plae ed a sheet of paper 
on the platform. When the cake was 
formed, the paper adhered to the ice 
and the block slid off the platform 
easily. 

It will be apparent that this prob- 
lem was similar to the cheese knife 
problem but its successful solution 
lay in the application of principle 3, 
if a necessary function also has bad 
effects that cannot be eliminated, add 
something to counteract the bad effect. 
The paper was added. 

Just why the operator thought of 
the paper, I do not know, but I feel 
reasonably certain that if the prob- 
lem had been generalized in the man- 
ner suggested here, a great many of 
those months of futile experimenta- 
tion might have been eliminated. 


Value of an Approach 

Just how far we can go in develop- 
ing methods such as these in the 
solution of our problems I do not pre- 
sume to know, but even this brief 
discussion of the subject shows the 
value of the generalized approach. 
The value of the generalized ap- 
proach lies in the fact that it is a 
general path leading to many possi- 
ble solutions. An approach once 
learned becomes applicable knowl- 
edge. Knowledge of an approach does 
not necessarily imply knowing the 
details involved in reaching a par- 
ticular solution. For instance the suc- 
cessful executive, the head of a re- 
search department, or anyone else 
who guides and plans, may suggest 
an approach to a problem which 
would decide the general direction 


sub- 





Young Gauss knew the answer quick 


or procedure without being concerned 
with, or knowing the details involved. 
The man who takes over the prob- 
lems even though he may make use 
of the approach suggested by the 
executive, will however, have to start 
with a new general principle if he 
cannot think of a specific solution to 
further the work.) 

Thinking processes are, of course, 
extremely complicated and in sug- 
gesting that there are rigorous meth- 
ods by means of which we can attack 
problems, I do not imply that we can 
all become Gausses capable of solv- 
ing complex mathematical problems 
instantly as Gauss did. There is no 
question that Gauss was a brilliant 


man but he could not have become 
the great mathematician he was, un- 
less he had developed certain ap- 
proaches to handling problems. How 
Gauss added the digits, 1 to 9 so 
rapidly we can only surmise. He 
might have added the figures as they 

appeared, in succession, as you and I 
would have done. But to account for 
the speed of his addition we can as- 
sume that he used some other, 
quicker mental process. He might 
possibly have seen the figures in a 
group of tens, that is 1 plus 9, 2 plus 

8, 3 plus 7 and 4 plus 6, adding the 
extra 5, thus thinking “4 x 10 plus 5 
equals 45.” 

Chances are that Gauss used the 
grouping approach just as Langmuir 
used the opposite approach to solve 
his problems, and just as all great 
thinkers use a generalization or ap- 
proach to guide them in solving 
quickly and efficiently their problems. 





In east Texas oil wells, a thermo- 
setting plastic has been used for bot- 
tom hole plugging and for shutting 
off higher zones of gas and water. The 
liquid plastic is introduced at surface 
temperatures. It penetrates the per- 
meable formation easily and is not 
diluted by water or oil. The natural 
earth heat and pressure caused by a 
controlled water column sets the 
plastic in 2 to 12 hours. The plug 
can be penetrated by a drill bit if 
necessary. 





Protective Headgear for Linemen 


Working below line poles or in underground vaults, linemen of the Consumers 
Power Company of Jackson, Michigan, wear protective headgear to avoid in- 
juries from falling objects. Part of the company's extensive safety program, the 
protective hats also are designed to protect against electric shock. Note that these 
linemen are equipped with rubber sleeves and gloves as they set a pole near an 
energized circuit. New poles often contain moisture and become energized if they 

accidentally contact the line. 
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How to Thread Pipe RIGHT. 


7 he PURPOSE OF THREAD- 
ING PIPE is to produce strong, 
leakproof joints wherever joints are 
necessary. It is impossible to accom- 
plish this purpose, however, unless 
certain precautions are taken. Failure 
to take these precautions simply 
means that valuable time will be 
wasted in trying to overcome defects 
that could have been eliminated in 
the first place. 


Use Good Equipment 

The first requirement for cutting 
satisfactory pipe threads is good 
threading equipment. This means 
well designed and constructed thread- 
ing tools, kept sharp and properly 
adjusted. Losses in time and mate- 
rials occasioned by the use of poor 
quality or worn out threading tools 
can exceed the cost of good replace- 
ment tools. 

However, other factors enter into 
the matter of cutting good threads. 
Thus it is possible that thread defects 
may be corrected either by eliminat- 
ing tool defects or by correcting mis- 
takes in threading procedure, thus 
making the purchase of new thread- 
ing equipment unnecessary. 


What Is A Good Thread? 

As shown in Figure 1, American 
Standard Taper Pipe Threads follow 
a definite formula, designed to pro- 
vide tight joints when correctly ad- 
hered to, and arranged to allow for 
ordinary degrees of variation in depth 
of thread. 

To insure tight joints, however, it 
is necessary that the threads cut be 
correct in taper, thread angle, lead 
and diameter, and that they be 
smooth and uniform. The allowance 
for cutting tolerances takes care of 
reasonable variations in threading 
equipment. As shown in Figure 1, 
when properly cut, the thread dimen- 
sions permit sufficient hand engage- 
ment, and allow enough additional 
threads for wrench make-up. 

When threads are cut to proper di- 
mensions, slight defects such as par- 
tial flattening of some of the threads 
or gouging out of some of the thread 
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metal should not prevent the making 
up of a tight joint, hence such pipe 
should not be discarded as being de- 
fective. It should be realized that a 
very small amount of perfect thread 
is sufficient to produce a tight joint. 

Correct thread length is a factor in 
producing tight joints, since insuffi- 
cient length will not provide enough 
thread taper to permit tight thread 
contact; on the other hand, excessive 
length increases the friction produced 
when tightening the joint, thus pre- 
venting close contact between the 
metal of the engaging threads and 
hence producing a loose joint. 

Figure 2 gives the normal thread 
engagement required to produce a 
tight joint for various sizes of pipe. 
These dimensions are based on prac- 
tical working conditions and apply 
only where ordinary threaded fittings 
are used. The use of threaded com- 
panion flanges requires a_ thread 
length determined by the flange 
weight, pressure and type of thread 
joint employed, hence the informa- 
tion given in Figure 2 does not apply 
to such fittings. 


How To Make Good Joint 

When making up a threaded pipe 
joint, it is important that the threads 
of both the pipe and the fitting be 
thoroughly clean. Any burred or bent 
threads should be straightened or re- 
moved. Next apply a uniform coat of 
thread compound possessing good lu- 
bricating qualities to the pipe threads 
only, not those of the fitting. It is 
very important that only a lubricat- 
ing type thread compound be used, 
because the lubricant reduces friction 
between the thread surfaces and thus 
permits the two parts to be pulled up 
further, resulting in a tighter pipe 
joint. This is especially important in 
the case of stainless steel pipe and 
fittings, as this type of metal is ex- 
tremely ductile and the threads have 
a tendency to seize and gall when 
tightened. 

How To Tighten Pipe Joints 


In tightening pipe joints, avoid 
threading them together too rapidly, 


as this will cause heating and expan- 
sion of the metal parts and may result 
in a loose joint when the parts cool. 

When threading pipe, be sure to 
ream out any burrs left on the inside 
by the pipe cutter. This is very im- 
portant as a badly burred pipe may 
actually be reduced in carrying ca- 
pacity to that of the next smaller size. 

Also remove any burr on the out- 
side of the end of the pipe with a file, 
being sure to leve! the entire circum- 
ference so that the dies will start 
easily. 

Types of Dies 

There are many types of pipe 
threading stocks and a number of 
types of power threaders. When se- 
lecting such tools it is well to learn 
all the favorable and unfavorable 
features of each type so as to be able 
to decide which should be chosen, 
from the standpoint of utility and 
cost. 

Hand threading stocks are made in 
plain and ratchet styles and employ 
several types of dies. Solid dies con- 
sist of solid metal blocks having 
threads cut in the center. They can- 
not be adjusted; nor can they be 
readily sharpened by ordinary means. 

Sectional dies consist of removable 
pieces or sections. These can be sharp- 
ened on a suitable grinding wheel, 
but they are non-adjustable. 

Adjustable dies are arranged both 
for removal for sharpening and for 
adjustment to cut standard depth or 
undersize or oversize threads. The 
latter feature permits the cutting of 
suitable depth of pipe threads to 
match the actual depth of threads in 
fittings with which the pipe is to be 
used. This is desirable at times in 
order to insure tight joints, since com- 
mercial pipe fittings vary as much as 
plus or minus 2 to 3 turns. 

Expanding dies are used in thread- 
ing stocks arranged to permit the dies 
to be moved closer together or farther 
apart, usually by means of cams. This 
permits one die head to thread all 
sizes of pipe having the same number 
of threads; for example, !% inch and 
34 inch (14 threads) and 1 inch, 1'4 
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Fig. 1. Cross-section showing Americar: Standard 
Taper pipe threads 





Fig. 2. Normal engagement between inside and 
outside threads to provide tight joints 
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inch, 1's inch and 2 inch (11! 
threads). 

Receding dies are employed in 
threading stocks having a mechanism 
that gradually moves the dies farther 
apart as the threading progresses. At 
the beginning the dies cut a full depth 
of thread, but the thread gradually 
becomes shallower until, after it is 
cempleted, the dies leave the pipe 
surface and the stock can be slipped 
straight off the pipe. 


How To Thread 

Before threading pipe, it is well to 
try each fitting or valve on a section 
of pipe having standard depth threads 
to determine whether the pipe end to 
be threaded should have regular 
depth or oversize or undersize threads 
to match. 

Generally it is better to start the 
threading dies on the pipe before ap- 
plying oil, unless the pipe is small. If 
the dies fail to take hold apply chalk 
te the end of the pipe, but be sure the 
outside of the pipe is free from burrs 
or swelling left by the pipe cutter, 
since this may be the cause of the 
difficulty 

When starting the thread, and 
while threading, be careful to pull the 
stock handles through one plane, 
otherwise the twisting of the dies will 
chew away the pipe metal and may 
damage the threads of both the die 
and the pipe. 

If chips fail to leave the dies as they 
form, remove them before they pack 
and tear the thread, using a stiff 
brush or pointed stick for the pur- 
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Fig. 3. Example of poor die design. Die at this 
angle pushes the metal from the pipe because it 
does not have a cutting edge 


Fig. 3a. Photo of condition illustrated in Fig. 3 


pose. If possible, avoid backing the 
dies until the thread is completed. 

From time to time, apply a good 
grade of threading lubricant liberally 
to the dies and thread being cut. This 
is important as it will help insure 
clean, sharp threads, reduce the effort 
required to turn the dies, and will 
minimize heating of both the dies and 
pipe with consequent chance of in- 
accuracy. Lard or lard oil may be 
used, but a quality grade of sulphur- 
ated threading oil will prove very 
satisfactory, the sulphur content giv- 
ing it high heat absorbing properties. 
It is advisable to use only oil that is 
antiseptic and harmless to the skin. 

Where receding dies are employed, 
the thread length is automatically 
controlled, as the dies stop cutting 
when the proper thread length is 
reached. However, on some types of 
such threaders the cutting of under- 
size thread will cause the thread 
length to be too short, while an over- 
size thread will be too long. When 
regular full width dies are used, the 
thread is proper length when the end 
of the pipe comes flush with the out- 
side face of the dies. 
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Fig. 4. Examples of ways of obtaining the cutting 
edge of a properly shaped die 


Care is necessary in backing off or 
removing the dies from the finished 
thread to avoid stripping or damag- 
ing it. 

Good and Bad Dies 

However, it is impossible to cut 
good threads unless the threading 
equipment is of good design and in 
good condition. Some dies, for exam- 
ple, are unable to cut a satisfactory 
thread, even when new, because of 
their design or the design of the die 
stock, as shown in Figure 3. Such a 
die merely pushes the metal from the 
surface of the pipe since it does not 
possess a cutting edge. 

As shown in Figure 4, the cutting 
edge of a properly shaped die may be 
obtained in several ways. At (a) is 
shown a die similar to the one shown 
in Figure 3, but set at an angle to the 
surface of the pipe. The cutting edge 
angle of this die is the angle between 
the face of the die and a line per- 
pendicular to the pipe surface. 

The die shown at (b) in Figure 4 
is set perpendicular to the pipe sur- 
face, similar to the position of the die 
shown in Figure 3, but a lip has been 
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Fig. 6. Correct method of resharpening threading 
die 
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Fig. 5. Example showing how cutting angle of the 
die is also affected by its position in the stock or 
head 


ground leading surface to 
produce a cutting edge, the angle of 
which is the angle between the sur- 
face of the lip and the leading sur- 
face of the die. 

At (c) in Figure 4 is shown a die 
combining a lip and an angle setting. 
rhe angle of the cutting edge of this 
die corresponds to the angle between 
the surface of the lip and a line per- 
pendicular to the pipe surface. The 
cutting angle is thus obtained with a 
than that of the die 
shown at (b) in the same figure 

As shown in Figure 5, the cutting 
angle of the die is also affected by its 
stock or head. At (a 
ts cutting edge on 


b) it is 


into its 


lip angle less 


position in the 
the die is set with 
the center line of the pipe; at 
set slightly ahead of the center line: 
and at (c) it is set far enough ahead 
that the heel is in line with the pipe 
center line. In example, the 
cutting angle of the die is the same 
but the lip angle of the die is different. 


Which Die For Which Pipe 
The type of pipe being threaded 
has a considerable influence on die 
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Fig. 7. Method of regrinding die to compensate 
for wear 


cutting angles and other factors. For 
ordinary steel pipe the cutting angle 
should be between 15 and 20 degrees. 
This angle is also suitable for thread- 
ing higher carbon or alloy pipe. But 
where soft open-hearth or deoxidized 
Bessemer steel pipe is to be threaded 
the cutting angle should be increased 
to at least 25 degrees. 

Stainless steel pipe, being gener- 
ally tougher than mild steel pipe, 
requires a die cutting angle of 22 to 
25 degrees, and the dies should be 
made of high-speed steel, not carbon 
steel. It is essential that the dies be 
kept sharp, otherwise they will break 
down rapidly as the cutting edges 
begin to dull, and the pipe surface 
will be roughened and torn. The dies 
should have long leads of about 3 or 
1 threads, and sufficient space should 
be provided to permit ejection of 
chips. 

For machine threading a cutting 
speed of 10 to 12 feet per minute is 
recommended. This is considerably 
slower than for mild steel pipe. Since 
the power required to thread stain- 
less steel is approximately twice that 
needed for carbon steel, it is essential 
that the pipe be gripped sufficiently 
well to prevent slipping. Sulphurized 


Fig. 7a. Photo of condition illustrated in Fig. 7 
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Fig. 8. Example of set of dies properly ground in 
sequence. Note the lead thread progresses from 
one die to the other throughout the set. 
Example of good threading 
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threading oil is recommended for this. 

Whenever possible, hand threading 
of stainless steel pipe should be 
avoided. But where necessary, the 
same procedure should be followed 
as for machine threading. 

Where the cutting angle of the 
threading dies is not correct for the 
material being threaded, the threads 
produced may be crooked or wavy. 
Additional power is also required 
and this may break out die teeth, 
resulting in jamming of chips and 
causing tearing of the tops from the 
threads and additional friction. Un- 
less a toolmaker is available to prop- 
erly alter the cutting angle of such 
dies, they should be returned to the 
manufacturer for correction. 


Die Maintenance 

When threading dies become dull, 
they may be resharpened by care- 
fully regrinding the lip. As shown in 
Figure 6, small hand stock dies can 
usually be ground on the corner of a 
grinding wheel. However machine 
dies can be ground properly only on a 
surface grinder. But in either case, 
grinding should be uniform across 
the full face of the die and the least 
amount of metal necessary should be 
removed. It is important to grind 
each die in turn in the sequence it 
occupies in the stock or head, and 
an equal amount of metal should be 
removed from each. 

The original lip contour must be 
followed to avoid ridges or corners 
that will prevent easy curling of chips. 





In grinding threading dies, grind 
only a little at a time, to prevent 
overheating of the metal and draw- 
ing of the temper. 

Dies may be reground, as shown in 
Figure 7, to compensate for lead 
wear. As shown, the die must be 
held exactly horizontal and not al- 
lowed to shift on the rest, otherwise 
the cutting edge may become 
rounded. Carefully follow the original 
lead shape and angle, removing only 
the least amount of metal neces- 
sary. 

The dies should be ground in the 
sequence they occupy in the stock or 
head. To obtain the correct grinding 
position, grind the first die lightly, 
then examine it. If the ground area 
does not cover the entire surface 
requiring grinding, change the angle 
of grinding or the height of the wheel 
rest, or both, if necessary, until the 
proper arrangement is found to pro- 
duce correct results. In this way, 
grind each die exactly the same 
amount, even though one or more 
may be duller than the rest, the dull- 
est die governing the amount to be 
removed from each of the dies. 

When a set of dies has been prop- 
erly ground in sequence, their ap- 
pearance will be like those shown in 
Figure 8, in which the lead thread 
progresses from one die to the other 
throughout the set. 


Broken teeth should be removed 
from dies to prevent their jamming 
chips and consequently tearing the 
thread tops. This may be done by 
grinding them out down to the thread 
root, using a thin grinding wheel. 
Avoid grinding away the lip. 

Where the threads of dies become 
dull they often produce rough or 
ragged threads. Such dies should be 
returned to the manufacturer for 
resharpening. 

Even though threading dies are 
properly designed and sharp, care 
is necessary to see that all factors 
are correct, if good threads are to be 
produced. Dies should be carefully 
checked to see that their identifica- 
tion numbers are alike (identifying 
them as belonging to the same set), 
that they are placed in the stock or 
head correctly according to their 
sequence numbers, that they are 
held rigidly in position and thus 
assure proper cutting angle and 
thread clearance, and that adequate 
chip clearance space is provided in 
front of each, or that they project at 
least 34 inch beyond the die ring for 
the same purpose. 

The maximum depth of thread of 
opposite dies in a stock or head 
should never be less than the outside 
diameter of the pipe, as thread tear- 
ing, overheating and damage to the 
dies will result. 


Herman and The Lady Wrestler 
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An episode of Oscar, the Gas Work’'s Owl. 
beat peep! hoo wont b beat” 


says Oscar after the 


great anticlimax to this story of somebody who wouldn't 


By JOHN RAVEN 


( NE MORNING the Boss greeted 

me thusly, with more anger than 
pain in his window-shaking accents: 

“John,” he bellowed, “‘why haven’t 
you put up the notices about the 
President giving a citation tonight to 
Herman the Hero? Don’t you care 
about employee relations? Must I do 
everything myself in this confounded 
gas works?” 

Since this was the first I had heard 
about any citation for Herman the 
Hero, I knew right away the Boss had 
forgotten to tell me and now was for- 
getting most conveniently that he 
had forgotten. In short, I was to be 
the goat man, as usual. While I was 
thinking up a good hot retort, the 
telephone rang, and from the sudden 
honey in his voice, I knew the Boss 
was talking to an outsider. 

“Yes, that’s right, sir,’’ he purred 
like a boiler getting good make-up 
water. “The ceremony is at 8 to- 
night. What did Herman do? Well he 
ran his yard locomotive right into the 
flames that were shooting out of a 
burning oil storage building, and he 
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kept it there to act as protection for 
an injured man who had crawled 
across the tracks on his hands and 
knees and then collapsed. Except for 
Herman’s heroism, the man would 
have burned to death where he lay. 
Herman got singed a bit himself. 
Well, see you tonight sir. Glad to 
have you.” 

He hung up the receiver and 
pointed a big fat finger at me across 
his desk. 

“That,” he said, “‘was the news- 
paper. You see now what a situation 
your oversight has caused? Suppose 
nobody came to the ceremony? What 
would the President say? What would 
Herman think? What would the pa- 
pers print?’’ He thumped the desk 
until his inkwell shuddered. ‘John, 
you listen to me, and good. Either 
you'll get a notice on every bulletin 
board in every building before noon 
today, or I'll advertise for a new engi- 
neer in tonight’s papers. Is that clear 
in your weak mind?” 

“Yes sir, yes sir,”’ I admitted tact- 
fully while I peeped at the office 


Dies must be properly centered 
and adequately tightened in the 
stock, when hand threading, to avoid 
wavy threads. Such thread defects 
may also be caused by worn starting 
threads on the dies, or by chips in 
the die slots, or because the pipe end 
has not been cut off square. 

Wavy threads, when machine 
threading, may be due to a worn die 
cam or to wear of the die slots. 

In both hand and machine thread- 
ing, chewed or rough threads can be 
caused by dull dies, chips between 
the die and wedge, wrongly ground 
lend, excessive lip angle, a’ broken die 
tooth, or insufficient supply of proper 
threading lubricant. 

Shaved threads are caused by dies 
being out of line, generally due to 
chips or dirt in the die slot. But in 
machine threading it may be caused 
by dragging of the die carriage. 

Sometimes when using receding 
type dies the threads produced will 
be straight instead of tapered. This 
can be caused either by stuck dies, 
dies wedged by chips, or excessive 
lip angle. 

Shoulders on threads cut by hand 
are caused by diagonal starting of 
the threads, due to failure to cut the 
pipe end square. In the case of ma- 
chine threading, it is likely to be due 
to the dies and chuck being out of 
alignment. 








clock and wondered how I could have 
notices made and posted in three 
hours. 

*‘And what’s more,” he bellowed 
as an afterthought, “that damned 
office cat’s been dragging dead rats 
in here for me to see. Make her stop 


” 


“Yes sir, I’ll speak to her,”’ I as- 
sured him, then got out as fast as I 
could before he thought up some- 
thing else to yell about. The only 
reason he didn’t chase the cat himself 
was because he was afraid she would 
scratch him, the big baby. 

As though I didn’t have enough 
trouble already, when I got to my 
office, there was Herman the Hero 
himself, sitting beside my desk and 
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looking very sad. In fact his face is 
just naturally so long and sad looking 
that everybody used to call him Her- 
man the Horse before he became a 
hero. Now his expression said clearly 
without words that being a hero was 
even sadder than being a horse. 

When he saw me he scrootched his 
greasy dungarees around in my best 
chair, and from his five feet two of 
110 sorrowful pounds came these 
lugubrious words: 

“John, I bin around these 
works, man and boy, fer 25 years. 
Workin’ here is like bein’ at home. 
But John, since I bin a hero it ain’t 
the same. People is tryin’ to run my 
life fer me which didn’t know I was 
alive before. In fact, one lady is 
makin’ them weddin’ bell eyes at me 
so determined, that if stay around 
here she'll get me sure. So John, I’m 
quittin’. And I’m leavin’ town this 
afternoon. I just gotta. You 
Bein’ a hero ain’t no cinch.” 


gas 


. > 
see. 


Ran his yard locomotive into the flames 


A runaway tear galloped down his 
long horse’s face, and it was more 
than matched by the sweat that 
started down mine as I thought of 
what the Boss would say if Herman 
walked out now. I'd better walk out 
right beside him, or maybe to be safe, 
a little ahead of him. 

‘“‘Herman,” I cried aghast, “you 
can't do this to me. What will the 
President say? What will the papers 
print? And think of your locomotive, 
with a stranger at the throttle after 
20 years. Herman, who is this lady? 
I'll have her fired.” 

Herman the Hero swallowed a sob. 
He dropped his sorrowful head wea- 
rily, like a cart-horse after a long day 
on cobblestones. 

“John,” he stated mournfully, ‘it 
ain't safe to mess with this lady. Yes- 
terday she caught me unexpectedly 
and gimme a hug that like to bust 
three of my ribs. Nope, I gotta go.”’ 

He stood up then and stuck out a 
calloused hand. 

**Good bye forever, John.”’ 

I ignored the hand and hustled my- 
self between Herman and the door. 

“Herman, listen. Give me a chance. 
How do you know I can’t think of 
something? What’s this lady’s name?” 

He considered me a minute, uncer- 
tainly, but without hope. 

“Well,” he said reluctantly. ‘‘She 
is a lady which works in the cafeteria 
and at night wrestles in the light- 
heavyweight class. Her wrestling 
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name is Little Lollipop on account of 
her wearing lace trimmings on her 
tights, which she thinks makes her 
look like one. Now you see why you 
can’t do nothin’?” 

I saw, all right. The Boss would 
sooner burn down the gas works than 
fire Little Lollipop, because every 
time she wrestled the newspapers 
commended on how good our cafe- 
teria must be to produce an alumnus 
nourished like Little Lollipop. She 
was the gas works’ best publicity. 

“‘Herman,” I admitted, “this is 
indeed a shock. But wait. Let me 
think.” 

I went back to my desk, and while 
Herman watched hopelessly, dug out 
my private notebook in which I 
record for posterity, but mostly for 
myself, the sayings of Oscar the Gas 
Works Owl. The first gem of wisdom 
I read was this: 

njuneers home life (said Oscar 
needs as much careful maintenans as 
any powr plant and the best main- 
tenans is 2 giv ur wife something she 
wants once in a whil insted of cranky 
words or a insult beaws u r mad at a 
turbin or blu a tube or got hel from 
th boss 

While I was deciding there was no 
help in that particular bit of advice, 
the Boss commenced bellowing for 
me in a way that shook the building. 
It sounded as though murder had 
happened at least, but all I found 
was a dead rat, its throat chewed 
through, lying beside his chair. There 
was no sign of the cat. 

*“One more rat in my office,”’ yelled 
the Boss, pointing his fat finger at my 
nose, ‘‘and you're fired! Didn't I tell 
you to do something about that cat? 
Can’t you understand English?” 

“Yes sir, yes sir,”’ I said hastily 
picking up the rat by its tail. 

““And where are the notices of the 
citation ceremony?”’ he added at full 
voice. “‘Are they being put up, as I 
told you?” 

“‘Boss,” I said soothingly, although 
my knees were quaking over the true 
state of affairs, “‘stop worrying. 
Everything is going to be O.K.” 

“It better be O.K.”’ he yelled after 
me as I backed out of his office. 

Herman the Hero was awaiting my 
return with some interest. 

“Tsk, tsk,”’ he said, “such yellin’. 
What's wrong with the Big Bushwah? 
And what’re you doin’ with the dead 

to” 

I looked from Herman’s sad but 
curious face to the forgotten rat, and 


, 


-- 
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There was Herman the Hero himself sitting in my 
chair 


suddenly I saw a way out. It was as 
simple as this: if an insult in the home 
could alienate a wife, as Oscar said, 
why wouldn’t a public insult given to 
Little Lollipop, who wasn’t even a 
wife, practically demolish her? 

“Herman,” I said solemnly, ‘‘be- 
cause of this rat your troubles are 
over. We will call on Little Lollipop 
in the cafeteria at 12 noon when 
everybody is there, and when we are 
finished with Little Lollipop, she will 
never cast her shadow over you 
again.” 


Then her big arms reached out like forked lightning 


“Well,” said Herman doubtfully, 
“Amen. But if it don’t work, I’m 
runnin’ John, and quick. I ain’t 
takin’ no more chances.” 

I felt so sure my insult would work 
that I called the paint shop and 
ordered the notices made up and 
posted. I even talked like the Boss 
when they said it couldn’t be done. 

“Do it or get fired,” I yelled into 
the phone and hung up. No paint 
shop was going to make me lose my 
job just when everything seemed ar- 


ranged O.K. 

Toward noon, Herman the Hero 

and I went over to the cafeteria. 
Herman was somewhat scared. 
“John, supposin’ she busts me 
up?” 
“* Nonsense, 
“You can run, 
can outrun a 
wrestler.” 

Little Lollipop was dishing out 
beef stew behind the hot table. Her 
sleeves were rolled up, showing her 
muscular arms, and her nose sug- 
gested the leaning tower of Pisa 
where somebody had stepped on it, 
but she had a cheerful smile on her 
large face and a big red rose in her 
hair that made her look somehow at- 
tractive and feminine. 

Herman whispered hoarsely: 

“She looks like a gal, but John, 
she’s tougher to handle than a pair of 
iron pants. If she hollers ‘hallelujah’, 
start runnin’. She always hollers 
‘hallelujah’ in the ring just before she 
begins bustin’ a few bones.” 

I almost felt sorry for Little Lolli- 
pop as I went to a table near the 
serving line and commenced banging 
on a glass with a knife. 

** Attention please,” I yelled. ‘‘ Her- 
man the Hero has a small present he 
wants to give to Little Lollipop. Lit- 
tle Lollipop, will you please step out 
here a minute?” 


” 


I chirped cheerfully. 
can’t you? Anybody 
muscle-bound lady 
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It was a dirty trick all right to play 
on anybody, even a lady wrestler, 
and my conscience jabbed me as she 
came from behind the steam table, 
wiping some gravy from her big paws 
on her apron. She actually looked as 
though expecting something pleas- 
ant. She even giggled a little, and the 
lace collar around her neck danced 
happily. 

While everybody in the cafeteria 
watched, Herman the Hero edged his 
110 pounds within arm length of 
Little Lollipop’s 170 pounds, and 
Herman the Hero addressed her 
thusly: 

“Little Lollipop, I brung this just 
for you.” 

He was supposed to say more, to 
tell her it was a measure of his esteem, 
but he was too scared to remember. 
In fact, the expression on the long 
sad face of Herman the Hero said 
plainly that Herman wanted to run 
above all else in the world, the minute 
he handed her the box with his gift. 

Still giggling, Little Lollipop pulled 
the top from the box the way she 
might yank the arm off an opposing 
wrestler, which is to say, eagerly. 
Then she leoked into the box and for 


a long minute stood absolutely mo- 
tionless. 

“Hold it up,” yelled the crowd. 
“‘Let’s see what he gave you.” 

Slowly, Little Lollipop reached into 
the box, pulled out the dead rat and 
held it high so all could see. There 
was everywhere a shocked silence and 
personally, I felt worse than the rat. 

Then Little Lollipop spoke, her 
lace collar quivering with emotion. 

“Herman,” she said in clear but 
trembling accents. ‘Nothing could 
please me more. But who told you 
that in my alley the gift of a dead rat 
means a proposal of marriage?” 

Then her big arms reached out like 
forked lightning and caught Herman 
in an embrace that sounded as though 
his ribs were cracking but turned out 
to be only his pipe stem. 

“Hallelujah!” shouted Little Lolli- 
pop. “ We’ll be married tonight, right 
after the citation ceremony. Halle- 
lujah! Everybody come!” 

I gave a last defeated look at Her- 
man the Hero, struggling to speak 
from the depths of the arms and laces 
that surrounded him, and went back 
to my office where a note from Oscar, 
lying on my drawing board (it had 
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PRACTICAL HINTS 


REPAIRING A HOT HIGH- 
PRESSURE VALVE 


By DONALD RUSHMORE 


RECENTLY WE FOUND it neces- 
sary to install a new seat and disc 
in a six in., high pressure, secondary 
stop valve for one boiler. The disc 
was split and allowed steam to leak 
through the valve. This condition 
made it impossible to work on the 
accessories to this boiler which was 
down for overhaul. 

In order to repair the valve, the 
other boiler had to be taken off the 
line. This meant shutting down the 
entire mill. The job had to be done 
so a date was set and all preparations 
made. Included was a special spanner 
wrench which was made to fit the 
seat by welding ribs around the out- 
side of a piece of five in. pipe. 

The job started off like clockwork. 
The bonnet came off easily, the old 
seat unscrewed without any trouble, 
and the disc came off the valve stem 
easily. Then the trouble began. 

The valve, which was composed of 
several hundred |b of solid steel, had 
been in direct contact with 600 F 
steam when the other boiler was cut 
off. The main electrical switchboard 
was directly under the valve so that 
the valve could not be cooled with 
water. The instant the new seat, a 
small steel ring, touched this hot 
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valve, it expanded and could not be 
screwed in. Since the mill could not 
start up until this valve was put to- 
gether and closed, it caused quite a 
quandary. 

The solution to the problem was 
simple — once it was thought of. The 
discharge end of a carbon dioxide 
fire extinguisher was put into the five 
in. pipe on a spanner wrench. Inside 
of this pipe was coated with snow 
while the seat was screwed into place. 
The cold pipe counteracted the hot 
valve and the situation was under 
control. 


TUBE BENDER 


GETTING A GOOD BEND, the way 
you want it in tubing, and not flat- 





Bender in use showing examples of types of bends 
that can be made 








been there no doubt all the time), 
explained everything. 

u cant beat peep! (said the familiar 
henscratchings) hoo wont b_ beat 
beaws they twist everything that 
happens 2 suit their purpuses and 
thanx 4 yesterdays mice 

Amen, I thought, and especially 
lady wrestlers. 


tening it, is often a problem. The 
Tal Bender, Inc., has come out with 
a tool to help you do the job. This 
bender (shown in photo) can be 
used to make offsets and bends up 
to 180 degrees in 3¢ in., '4 in., and 
5, in. OD, K and L copper tubing, 
brass, Buncy weld, steel and other 
light gage tubing. 

The bender is a_ strong, light 
weight, hand tool that is fast and 
simple to operate. Also no vise or 
fixtures are required. All three sizes, 
previously mentioned, are combined 
on the same tool. 

The bender weighs five lb, and 
costs $38.00, FOB. 


STARTING NUTS IN AWKWARD 
PLACES 


By W. E. WARNER 


STARTING NUTS in deep places is 
often awkward. A solution to this 
problem is to get a length of soft 
metal rod and cut two threads on 
one end of it of the same thread as 
on the nut. Screw the nut on the rod 
and then using it as an extension, 
screw the nut on the out of the way 


J 

















Construction view of nut-starter 
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bolt. See sketch. When the threads 
on the out of the way bolt get dam- 
aged, they can be trued by screwing 
a die on the end of the partially 
threaded rod, and again using it as an 
extension, run the die on the bolt. 


VAPOR LINE CONDENSATE 
DRAIN 


By MELVIN EVANS 


RECENTLY, approximately 130 ft 
of 36 in. diameter vapor line was 
installed from our condensing en- 
gines to a barometric condenser op- 
26 in. Hg vacuum. The 


erating at 
considerable condensate 


line had 
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Sketch showing setup for automatic condensate 
draining of vapor line 


which needed to be automatically 
drained off. The sketch shows how 
this is done. The condensate, prefer- 
ably, should go for boiler make-up 
and not down the sewer. 


HOLE CENTER TRANSFERRING 
TOOL 


By F. HUTCHINSON 


IN ERECTING WORK, it is often 
necessary to transfer the center 
of a drilled hole to another surface 
so that two parts may be bolted ac- 
curately together. One way of doing 
this is to place the drilled piece in 
place and scratch onto the surface 
of the part to be drilled, the outline 
of the existing hole, by means of a 
scriber. The center of the scribed 
circle must then be found so that a 
center-punch mark may be made in 
order to start the drill. The resulting 
hole is often placed inaccurately and 
a lot of time is wasted in correcting 
the location. 

By means of the hole center trans- 
ferring t is possible to place 
center punch marks accurately from 
an existing drilled hole. The tool 
comprises a hardened punch which is 
a close sliding fit in a conical ended 
guide. The exterior of the guide is a 
close sliding fit inside a holding sleeve 
which houses a compression spring 
for forcing the conical guide portion 
into the drilled hole. 

In use, the tool is placed over the 
drilled hole, the operator gripping the 
exterior of the holding sleeve and 
pushing its lower face into contact 
with the surface in which the hole is 
drilled. This has the effect of holding 
the punch at right angles to the work 
surface and forcing the conical guide 
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Cross-section of hole center transferring tool 


portion into contact with the edge 
of the drilled hole. A blow with a 
hammer on the upper portion of the 
punch will place a center punch mark 
in the work surface, exactly in line 
with the center of the existing drilled 
hole. 

The minimum hole size on which 
the tool can be used is limited by the 
diameter of the punch. Where a wide 
range of hole sizes have to be pro- 
vided for, it is advisable to make up 
several of these tools. 


QUICK SETTING C-CLAMP 
By G. K. HOADLEY 


THE STANDARD C-CLAMP can be 
modified easily so that the screw 
can be pulled or pushed to release 
or clamp the work. The fitting of 
a quick release nut enables the 
c.amp to be pushed quickly into con- 
tact with the work and eliminates a 
lot of tedious turning of the screw 
in order to open or close the clamp 
screw through long distances. 

First, the threaded hole in the C- 
frame of the clamp must be drilled 
out to a diameter which will allow 
the outside diameter of the screw to 
slide freely. In place of the thread 
formerly in the clamp frame, a new 
nut is made which possesses the fea- 
ture of allowing the thread to pass 
freely through when the nut is tilted 
over, but which engages firmly with 








Details of quick setting C-clamp construction 


the screw thread when any clamping 
pressure is sustained by the screw. 

The nut is first threaded to suit the 
thread on the clamp screw and is then 
drilled at an angle of 30 degrees to 
the internal thread axis, to a diameter 
equal to the outside diameter of the 
male thread. A substantial part of 
the original thread is removed by the 
drill, but the remaining amount of 
thread is sufficient to ensure good 
clamping. 

The position of the quick acting 
nut is shown in sketch. The nut has 
a pair of lugs which engage with the 
frame of the clamp and these prevent 
it from slipping around. 

In use, the clamp is hooked on to 
the work and the frame and nut are 
gripped with the fingers of one hand 
and the clamp screw is pushed for- 
ward with the other hand. The nut 
will tilt forward and the clamp 
screw will slide freely forward until 
it contacts the work. A few turns of 
the screw will cause the nut to 
straighten up and the work to be 
clamped. 

A few left hand turns will release 
the screw so that the nut can tilt for- 
ward and allow the screw to be pulled 
back. On long clamps of 12 in. or so, 
the quick release nut is a great time 
saver. 


APPLYING BELT DRESSING 
SAFELY 


By F. E. RILEY 


ONE FORM OF DRESSING available 
for application to flat belts for the 
purposes of improving adhesion and 
for keeping the belt in good condi- 
tion is supplied in the form of a solid 
cylindrical stick. The stick of dress- 
ing is surrounded by a stiff paper 
covering which supports the stick 
and prevents it from bending in use. 
The dressing is applied to the sur- 
face of the running belt. This opera- 
tion is easy when the stick is new 
and has not worn down to a short 
length. When worn down to about 
two in. it is difficult to hold firmly 
in the hand and the running belt 
tends to pull it from the fingers. 
In this circumstance, there is the 
possibility of danger to the user. 

These short sticks can be used 
safely, down to the last part of an 
inch, by making a wooden handle 
into which the short length can be 
clamped. The handle should be of 
some close-grained hardwood and 
bored with a hole to take the stick 
of dressing at one end. The hole 
should be intersected by means of 
a sawed slot so that the stick can 
be gripped tightly in the handle by 
means of a wood screw. A bolt and 
nut may be substituted for the wood 
screw if desired, but a wood screw 
will tighten the split handle for a 
long time before the threads wear 
out. 

As another safety precaution, re- 
member, always apply the dressing 
on that side of the belt which is run- 
ning away from the pulley. 
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How to Figure Trap Sizes Correctly 


Table |. Continuous flow capacities of different sizes of steam traps for various initial pressures 


| EFORE YOU can figure out the 

correct size of trap to handle a 
given condensate load, you must 
know how to compute the quantity 
of condensate exactly. You were 
given complete directions for doing 
so in an article by these authors 
in POWER ENGINEERING, February, 
1951. In that article, you were shown 
how to figure the condensate in pipe 
lines with fittings and on both bare 
pipe lines and insulated lines. Curves 
were included for the heat losses on 
bare Schedule 40 steel pipe, also 
losses for copper pipe, and correction 
factors for various wind velocities. 
You were also shown how to figure 
condensate for typical process in- 
stallations, and condensate in sub- 
merged coil heating. 

After you have figured just how 
much condensate you have to handle, 
the following will show you how to 
determine the proper trap size to 
handle it. 


How and Why a Trap Factor 

Once you have the condensate 
load, multiply this load by a safety or 
trap factor. This factor allows for two 
to three times normal load for ma- 
jority of installations. When a surge 
load occurs, as when cold material is 
dumped into a steam kettle, or when 
large quantities of cold water are sud- 
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Fig. 2. Typical bucket trap details, showing water 
seal at bottom of bucket 
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| Pipe Size 


Pressure psig Continuous Flow Capacities 
5f 2180 5000 6400 8820 12990 
3070 7040 9020 12430 18150 
1610 4380 5020 7390 9590 
1935 5280 6050 8900 11550 
1600 3700 4090 5170 8870 
1770 4090 4540 5730 9820 
1900 4400 5000 6160 10560 
1460 3000 3460 4520 7000 
1600 3300 3800 4970 7700 
1360 3070 3000 3530 5440 
1460 3300 3230 3800 5850 
950 2090 2680 3130 5060 
1375 2280 2910 4950 
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Fig. 1. Radiating area 
of 150-psi standard 
flanged fittings with 
companion flanges, ex- 
pressed in linear feet of 
same size pipe 


EQUIVALENT LINEAR FEET OF STANDARD PIPE 


at ¢e¢ee¢éeég? 
STANDARD PIPE SIZES (SCHEDULE 40) 


PRESSURE, POUNDS PER SQUARE INCH (PS!) 
a. sh 6S SU 
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HEAD OF WATER IN FEET (HEIGHT OF PIPING) 
Fig. 3. Curve for determining vertical height in feet to which condensate can be piped for given pressure 
through trap. This takes account of pressure loss in line, through trap and through normol pipe fittings; 
consequently the curve is not a straight line down to O pressure 
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denly let into a hot water heater, a 
trap factor larger than two or three 
should be used. 

For instance, if the average load is 
1000 lb per hr of condensate, but this 
load is such that 300 lb of this 1000 
lb is condensed in a period of 6 min, 


this peak load would be formed at the 
rate of 10 x 300 or 3000 lb per hr. 
Thus a trap factor of four to five 
times the normal load of 1000 lb per 
hr should be used, to allow for inter- 
mittent discharge during this period. 
The same methods for calculations 


Table Il. Flow of water (condensate) in pounds per hour and equivalent gallons per minute, with pressure 


drop through Schedule 
Pounds Gal 
of 


Vel, 
fps 
0.53 
1.06 
1.58 
2.11 
2.64 


per 
Hour 


Condensate ‘ = 


250 
500 
750 
1000 
1250 


3.17 


1500 
3.70 





1750 
2000 
2250 
2500 


4.23 
475 
5.28 


6.34 
7.39 
8.45 
9.51 
10.6 


3000 
3500 
4000 
4500 
5000 





6000 
7000 
8000 
9000 
10,000 


12,500 
15,000 
17,500 
20,000 


| 
| 
| 
| 
| 


Pounds 
of 
1 1! 
Condensate 380 | 1% 
per 
Hour 
2000 
2500 
3000 
3500 
4000 


4500 
5000 
6000 
7000 
8000 


9000 
10,000 
12,500 
15,000 
17,500 


20,000 
25,000 
30,000 
35,000 
40,000 


45,000 
50,000 
55,000 
60,000 
65,000 


79,000 
75,000 | 
80,000 
85,000 
90,000 
100,000 


Fps = velocity in ft per sec to deliver given quantity 
Psi= pressure drop per 100 ft of length 


150 
160 
70 | 
180 
200 | 


Nominal and Actual Inside Pipe Diameter in » In 





40 (standard) pipe 


Nominal and Actual Pipe Diameter in Inches 


0.824 


Drop, 
psi 
0.15 
0.27 
0.43 
0.61 
0.87 


0.623 Ye 


Vel, 
fps 


0.30 | 
0.60 
0.90 
1.20 
1.51 


Drop, 
psi 
0.26 
0.65 
1.30 
2.30 
3.47 


1.26 
1.74 
2.17 
2.69 
3.25 


1.81 
2.11 
2.41 
2.71 
3.01 


4.90 

6.53 

8.32 
10.3 
12.6 





4.55 
6.07 
7.81 
9.70 
11.7 


3.61 
4.21 
4.82 
5.42 
6.02 


17.8 
23.4 
30.3 
37.3 
45.3 


16.5 
21.7 
27.7 
34.4 
42.0 


| 

| 7.22 

| 8.43 

9.63 
10.80 

| 12.00 

| 











2 2.067 


Drop, 
psi 


Vel, 
fps 





0.04 
0.06 
0.08 
0.10 


0.48 
0.57 
0.67 


0.12 
0.16 
0.22 
0.29 
0.37 


0.45 
0.56 
0.85 
1.19 
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given in the February 1951 article 
can be used to obtain these peak 
loads, and it is important to check 
trap installations for these loads to 
avoid flooding the trap and ‘thereby 
decreasing the efficiency of the equip- 
ment being trapped. With this ad- 
justed condensate load known, to- 
gether with the pressure at which the 
trap is operating, next refer to Table 
I for the trap size to be used. 

This table is a typical continuous 
flow capacity table for a bucket type 
trap. For the pressure at which the 
trap is operating (or the differential 
pressure across the trap, if it is dis- 
charging at other than atmospheric 
pressure) as shown in the left-hand 
column of Table I, read across hori- 
zontally until you reach the lb per 
hr figure equal to or greater than the 
adjusted condensate load. This figure 
is then located in the vertical column 
giving the trap size. DO NOT select 
a pressure lower than operating pres- 
sure or a trap of less capacity than is 
required, to avoid flooding. For ex- 
ample, for a 4000-lb-per-hr adjusted 
condensate load at 50 psi, the correct 
trap is 34 in. 


Use Proper Size Pipe to Trap 

One general rule in installing traps 
is to use pipe from the equipment to 
the trap that is at least equal to the 
trap size. A second general rule is to 
install the trap as close as possible 
to the point where condensate is 
being formed. When the trap cannot 
be placed within a few feet of this 
point, or when a large number of 
fittings have to be used (increasing 
the equivalent length of pipe between 
the two points) it is wise to check the 
pipe size to see if it is large enough. 

In doing this, add to the actual feet 
of pipe the equivalent feet of pipe for 
each fitting as shown in Fig. 1. 

Next step is to refer to Table II. 
In this, find the proper load under the 
column Pounds of Condensate per 
Hour, then move across to the col- 
umn for the pipe size of the trap 
selected and read the pressure drops 
through this size of pipe per 100 ft. 
The calculations below illustrate how 
to select the proper size pipe. 


Sizing of Pipe to Trap for 
Pressure Loss 
The pressure drop in psi from 
Table II should not exceed 10 per 
cent of the pressure under which the 
trap is working. See the following 
example: 


Example: 
A. The condensate to be handled 
is 4000 lb per hr. 
B. Available initial pressure is 50 


psi. 
Equivalent length of pipe is 100 
linear feet. 

We must check whether the pres- 
sure loss through the pipe to be used 
is not more than 10 per cent of the 
initial pressure. Check it this way: 

From Table II: Pressure drop in 
34-in. pipe per 100 linear feet is 7.81 
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lb, which is more than 10 per cent. 
Choose next larger size. 

Pressure drop in 1-in. pipe per 100 
linear feet is 2.38 lb, which is less than 
10 per cent, hence O.K., and 1-in. 
pipe should be used. 

If the pipe to the trap, including 
fittings, has an equivalent length of 
250 ft, then, with all other data re- 
maining unchanged, the pressure loss 
would be 2.5 x 2.38 or 5.95 lb. This 
would then require a 1!4-in. pipe and 
the pressure drop would be 2.5 x 
0.63 = 1.58 lb 


How to Figure Steam Flashing 

When water under pressure and at 
the corresponding boiling tempera- 
ture is suddenly discharged through a 
trap, or relief valve, to a lower pres- 
sure, a certain amount of heat is re- 
leased, which causes some of the 


liquid to be flashed into steam. This 
is often the case in trap installations 
and not always recognized as such. 
The following completely worked out 
problems will greatly contribute to a 
better understanding of this flashing 


Example . 
500 lb of water at 100 psia and the 
corresponding boiling temperatures 
of 327.8 F are released through the 
trap to the atmosphere at 14.7 psia. 
Find the heat release in Btu and 
the pounds of water flashing to 
steam. 
PtR POUND AT 14.7 PSIA 
F ste ta 1273 STUB 
HEAT WN QUE MEAT OF EVAPORATION 
At 100 psia, the 
heat in the liq- 
uid 
At 14.7 psia (atm. 
press.) the heat 
in the liquid 
Available heat is 
the difference 
The total heat release is 500 
59,150 Btu. 
Pounds of water flashed to steam is 
59,150 + 970.3 61.0 


298.4 Btu per lb 


180.1 Btu per lb 


118.3 Btu per lb 
118.3 


It requires 970.3 Btu to evaporate 
1 lb of water at 212 F and standard 
atmospheric pressure into dry satu- 
rated steam. Therefore it takes 970.3 
- 118.3 or 8.2 lb of water at 327.8 F 
to flash 1 lb of water at 212 F into 
dry saturated steam. While 1 pound 
of water has a volume of 0.01672 
cu ft, the volume of steam at 14.7 psia 
is 26.80 cu ft, a volumetric increase in 
the ratio of 1606 to 1. 

This additional information is 
given to show that such a large 
change in volume from water to 
steam is what causes bodies to ex- 
plode and how lines normally carry- 
ing condensate can become steam 
bound. Also there will always be a 
certain amount of flash steam formed 
with all trap installations. This flash 
steam, in open bucket traps that have 
a positive water seal within them 
(hence no live steam loss), is often 
mistaken as the sign of a leaky trap. 
A typical open bucket trap is shown 
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in Fig. 2 and this water seal is shown 
in the ant of the bucket. 


Height to Which Traps Can 
Force Condensate 
In many installations, condensate 
from the trap has to be piped to a 
point higher than the trap itself. 
When this is to be done, the curve in 
Fig. 3 shows to what height the con- 


densate can be piped, for various size 
pipes and pressures. The pressure on 
this curve refers to the line pressure, 
if the trap is discharging to atmos- 
phere, or the differential pressure if it 
is discharging at other than atmos- 
pheric pressure. 

A subsequent article will give dia- 
grams of actual trap installations for 
various conditions. 





Questions and Answers 


Question No. 493 


FRENCH ENGINEER ASKS ABOUT 
STEEL FOUNDATIONS FOR 
TURBINES 

WILL YOU KINDLY tell us if the 
question of steel foundations for sta- 
tionary steam turbines has been con- 
sidered often in the United States and 
if this type of foundation has been 
used in any of the newest central 
stations? 

Also, we should like to know if any 
books or articles have been published 
on this subject. 


Paris, France S.G.D. 


Answer No. 488 


WHY USE STEAM TO OPERATE 
TURBINES ? 

AS WE POINTED OUT in the Decem- 
ber issue, this is a bona fide question, 
not a trick one. The questioner, 
S.J.W., is an industrial plant electri- 
cian, with little or no knowledge of 
the theories of heat engines and prime 
movers and very little background in 
general science. He knows how to 
handle the electricity that is delivered 
to him. But why, he wants to know, 
is the steam turbine generator the 
best way to produce it? 

Why can’t we drive that turbine 
with high-pressure compressed air or 
high-pressure water? Wouldn’t they 
keep the turbine cooler? he asks. 

Some readers have hit on the most 
important factor, which is the su- 
perior ability of steam to store up 
heat released by burning fuel, trans- 
port it from one place to another and 
allow it to be transformed into me- 
chanical power. We cannot carry out 
those processes so cheaply or simply 
in any other way, especially in cases 
where we need process heat. The gas 
turbine, driven by heated compressed 
air, is beginning to make some 
changes in these ideas; but it is still in 
the early stages of development. By 
and large, we use steam because it is 
the cheapest way of handling fuel 
energy. 

Well, here are more of our readers’ 
ideas on the subject: 


Until We Turn Heat Directly Into 

Electricity, We'll Have Turbines 
HIGH-PRESSURE air, natural gas 
and water are now being used to op- 
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erate turbines. Only limited sources 
of this energy restrict its use. Until 
a practical means arrives for convert- 
ing heat energy directly to electrical 
energy, we can expect the steam 
turbine to be with us. 
Yonkers, N. Y. J. B. PRATHER 
Where Would High-Pressure Air or 
Water Come From? 

THIS QUESTION of S.J.W.’s cer- 
tainly deserves an answer because it 
shows the spirit of inquiry that has 
originated most engineering progress. 
He notices an undesirable condition, 
proposes ways of correcting it and 
tries to find out whether his sugges- 
tions are possible and practical. 

Answering the first part of his 
question, it would be possible, but 
not practical, to operate turbines 
with compressed air or cold water. 
Where does he expect to get his sup- 
plies of air or water? Of course, there 
are plenty of hydraulic turbines and 
water wheels running efficiently with 
cold water, but only at places where 
nature furnishes water in sufficient 
quantity at the required head. 

f air were used, it would have to 
be compressed, which would necessi- 
tate some kind of power. Unless the 
plant is located where hydroelectric 
or hydraulic power is available, we 
would need a heat engine of some 
kind, which is what we are trying to 
get away from. Even with hydro- 
electric or hydraulic power, it is very 
doubtful whether a combined air 
compressor and air turbine could be 
run as economically as a boiler and 
steam turbine. In these days of com- 
petition and high costs of fuel and 
labor a power plant must be run as 
economically as is reasonably possi- 
ble, or be driven out of business. It 
would be interesting if some turbine 
and compressed air specialists would 
give S.J.W. some figures on this 
question. 

Compressing the air would heat it, 
so some cooling apparatus would be 
needed to get our desired result. This 
would add expense and complication. 

Finally, S.J.W. asks what differ- 
ence does it make what is used so long 
as it can make the turbine shaft turn 
over? To a turbine owner, it makes 
the difference between prosperity or 
bankruptcy whether his turbine shaft 
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turns over at a cost that earns a profit 
investment and operating 


W.B.R. 


on his 
expenses. 


Philadelphia 


Because Steam Gives Them More Energy, 
says Rieber 

It is entirely possible to use either 
high-pressure compressed air or high- 
pressure cold water as well as high- 
pressure steam to operate a simple 
single-stage impulse type of turbine, 
but extremely impracticable. How- 
ever, it does make a tremendous dif- 
ference what is used to make the 
turbine shaft turn over. 

Let’s first have a look at how the 
steam turbine functions. Steam is led 
by suitable piping from the boiler to 
the nozzles of the turbine. In the noz- 
zles, expansion takes place. In ex- 
panding, the steam drops in pressure 
but gains in velocity. Leaving the 
nozzles, the steam strikes the mova- 
ble blades mounted on the rotor, 
causing it to revolve by the actual 
force of the steam on the blades, i.e., 
the kinetic energy of the steam is used 
to cause the turbine shaft to revolve. 

All this indicates very definitely 
that either air or water under pres- 
sure can be used to turn the shaft of 
a turbine, but only a very small frac- 
tion of the turbine’s rated horsepower 
could be developed by substituting 
either air or water for steam for the 
following reasons: 

There are five forms of energy 
known today, namely, (1) Heat (2 
Mechanical (3) Electrical (4) Chemi- 
eal (5) Light. All forms of energy on 
our earth are derived from heat which 
is originally derived from our sun, the 
center of our solar system. All forms 
of energy consist of two divisions, 
Potential and Kinetic. In simple 
terms, potential energy is the stored 
energy, such as the electrical energy 
stored in a storage battery, while 
kinetic energy is that which is pro- 
duced by a mass of matter in motion, 
thus the heavier the mass the greater 
the kinetic energy. 

Of all the vehicles for transposing 
energy from one form to another, 
steam is one of the most important 
and efficient because it has the ability 
to store up large quantities of poten- 
tial energy in the form of heat, plus 
its high differential pressure resulting 
in high velocity which develops 
kinetic energy to an amazing degree. 
Air and water contain very small 
amounts of potential energy depend- 

ng on their respective pressures and 
must be in motion to have any ex- 
pression of energy. One of the most 
inexorable laws of nature is the Con- 
servation of Energy: you cannot 
produce one form of energy without 
expending at least an equal amount 
of some other form. Therefore, a 
steam turbine designed to develop 
1000 hp operating on steam would 
develop only a small fraction of its 
rating if operated by either air or 
water because there just isn't enough 
energy of any kind in the amount of 
air or water delivered to the turbine 
through the designed nozzles to 


match the amount of heat energy 
contained in the steam to produce the 
1000 hp of mechanical energy on the 
turbine shaft. 

Many more millions of horsepower 
are being developed throughout the 
world by water power with Francis 
and Pelton wheels for high head pres- 
sures and propeller type wheels for 
lower head pressures, but enormous 
quantities of water pass through this 
type of turbine as compared to the 
modern steam turbine. 

In the case of cold water, with a 
high head pressure, the only energy it 
contains is kinetic due to position. 
The total kinetic energy of this water 
would be expended in the first stage 
of the turbine; and, as Charles Law 
does not work in the case of a liquid, 
the water would not expand to fill up 
the increasing volumes or volumetric 
capacities of the succeeding stages in 
the turbine. This water would slosh 
around the blading of the lower 
stages, actually acting as a brake on 
the rotating motion, thus absorbing 
so much energy in the form of heat 
from friction of the blading so as to 
cancel out the net energy transmitted 
in the first stage. The first stage 
would be relatively cold and the last 
stage would be relatively hot, in di- 
rect proportion to the initial energy 
in the high-pressure water. 

So, I am very much afraid that 
S.J.W. will never see a modern multi- 
stage steam turbine operating with 
anything other than steam. 

St. Louis, Mo. A. F. RIEBER 


So You Won't Use Up 100 hp to Develop 
30 hp 

USE OF AIR or gas as the operating 

medium in turbines is possible and 

practical, but only if the air or gas is 

available at high pressures, from same 

process, and must be reduced in pres- 


sure. In this case, the turbine acts as 
a reducing valve and any power de- 
veloped is free, that is itis not charge- 
able to power. The air or gas must be 
dry or the turbine will freeze up with 
ice forming in the nozzle and exhaust. 

If the air, for operating the turbine, 
must first be compressed and then 
expanded in the turbine the process 
is not economical. It is too much like 
trying to lift yourself by your boot 
straps. (See note above about the gas 
turbine. Ed. 

Assume a 100-hp motor driving an 
air compressor. The motor would de- 
liver approximately 85 hp to the com- 
pressor, due to motor efficiency. If 
the compressor efficiency is 50 per 
cent there would be 42.5 hp stored in 
the air. If this high-pressure air is 
then put through a turbine, with an 
efficiency of 70 per cent, approxi- 
mately 30 hp will be delivered to the 
turbine shaft. In other works, we 
have used 100 hp to develop 30 hp, 
which is not practical. 

The Pelton water turbine is still 
used when water at high pressure is 
available. A 100-hp turbine using 
steam at 100 psig and exhausting to 
atmosphere would theoretically re- 
quire 2271 lb of steam per hour. A 


hydraulic turbine using the same 
amount of water, 2271 lb of water per 
hour, would require a_ theoretical 
water head of 87,200 ft or a pressure 
of 37,800 psi. If the water pressure 
were the same as the steam pressure 
it would require 860,000 lb of water 
per hour. It is apparent from a com- 
parison of the quantities and pres- 
sures that the water turbine cannot 
compare to the steam turbine. 
Wellsville, N. Y. R. B. 


Because It's Best Energy Carrier 


A TURBINE could be designed to op- 
erate on compressed air, but whence 
the compressed air? A compressor 
would be required, and as both tur- 
bine and compressor would be less 
than 100 per cent efficient, the com- 
pressor for a given turbine would re- 
quire more power than is developed 
by the turbine itself, because of in- 
herent losses. 

Assuming the impossible — that 
both are 100 per cent efficient 
there still would be no gain in a 
machine that merely drives itself. 

High-pressure water is frequently 
used to drive turbines (witness the 
impulse turbines at Dixence, Switzer- 
land operating under 5600 ft head 
or about 2400 psi) but we must have 
water at an elevation higher than 
that of the turbine, or at some pres- 
sure higher than operating pressure. 
This means that unless we are situ- 
ated on a flowing stream of water 
that can be diverted to flow through 
a turbine, we must pump water back 
up into the reservoir above the 
turbine, again introducing a_ tur- 
bine that drives a pump that can’t 
quite keep up because of inherent 
losses. Again, assuming the impossi- 
ble, 100 per cent efficiency, we still 
would have a machine that merely 
drives itself, and would have no 
power left over. 

What, then, is the advantage in us- 
ing steam to drive a turbine? Simply, 
that it uses a form of energy that is 
available wherever there is water and 
a combustible fuel. Fundamentally, 
energy is capacity for doing work. It 
is stored work. Water in an elevated 
reservoir is stored energy because of 
its position, but the reservoir when 
empty must be refilled. 

Water can also be used as a reser- 
voir for heat energy, by introducing 
it into a closed vessel and applying 
heat. Some of the internal energy in 
coal is released during its combus- 
tion, and is transferred to the water 
in a boiler, the resulting steam being 
expanded in a turbine nozzle, giving 
up some of its energy to the rotating 
blading, driving a generator or other 
machine. Under ordinary conditions, 
10 lb of water can absorb enough 
heat energy from 1 lb of coal to gen- 
erate 1 kw of electricity in a turbine. 

On the other hand, it will take over 
a ton of water falling a thousand feet 
to provide the energy required to 
generate 1 kw of electricity in a 
water turbine. 

LAWRENCE M. 
Wis. 


Dopps 


LARSON 
Milwaukee, 

















HERE ARE 
PLAIN FACTS 





AGENTS! 














Many times the full and proper use of organic 
agents is not included in a water conditioning 
program. And many times the results are far 
from satisfactory. 

Take, for example, the case of a large paper 
manufacturer who was having considerable dif- 
ficulty with blistered tubes which resulted in 
plant shutdown. The major difficulty with tube 
burnouts was confined to a single 500 psi unit 
rated at 200,000 pounds of steam per hour. 
Thin, hard scale developed in the first row of gen- 


erating tubes exposed to the most intense heat. 


With internal treatment by inorganic agents 
alone and the continuous maintenance of ade- 
quate soluble phosphate content of the boiler 
water, forced outage due to tube burnouts 
occurred three or four times yearly. And, the 
boiler was turbined at least twice yearly. 

Betz engineers studied the problem and recom- 
mended the use of organic agents to supplement 
the external softening and inorganic treatment. 
Results? Since the application of organic treat- 


ment, no tube losses have occurred due to 
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internal conditions for seven years! In fact, the 
boiler has operated for over three years without 
turbining or acid cleaning! Under present plant 
operation, the need for turbining or acid clean- 
ing is not anticipated. 

If your plant is plagued by scale and sludge 
deposits, why not do something about it now, 


by calling in a Betz Engineer. He'll show 


you factual evidence how Betz Specialized 


Water Conditioning Service can help you solve 
your water problem. W. H. & L. D. BETZ, 
Gillingham & Worth Streets, Philadelphia 24, 
Pa. In Canada: BETZ Laboratories Limited, 


Montreal 1. 





Write today for a copy 
of Betz Technical Paper 
No. 98, “Boiler Scale 
—lts Formation and 


Prevention.” 
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ABOUT ORGANIC 


They keep coming 


%, Companies that have bought VU Boilers 
continue to buy them. In fact, a substantial 
proportion of all VU Units, in service and on 
order, have been purchased by organizations 
whose selection reflects their own first-hand 
experience. For example — 


A STEEL COMPANY now has a total of 
eleven VU Boilers in four different plants. 
Starting with three units in 1936, it has 
reordered three times...most recently in 
the fall of last year with an order for three 
more units. 


A TEXTILE MANUFACTURER ordered two 
VU Units in 1936. Another unit was installed 
in 1940 and a third in 1944. Still another 


COMBUSTION ENGINEERING 


PERHEATERS, ECONOMIZERS AND AIR HEATERS 


YPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTE 
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back for more | 


textile company installed one unit in 1945, a sec- 
ond in 1949 wand has just ordered another. 


A REFINING COMPANY ordered one VU Unit in 
1937, another in 1940 and another in 1949 for one 
of its plants; also two in 1942 and one in 1947 for 


another plant. 


A SEWAGE TREATMENT PLANT in one of Amer- 
ica’s large cities is another consistent buyer of VU 
Boilers. Its initial order in 1936 was for two units. 
Since then it has reordered three times, and now has 
a total of seven VU Boilers in service. 

. > - 

The story is the same wherever you go— in all 
sections of the country American industry is order- 
ing and reordering VU Units. Why? Because the 
VU’s advanced design, sound construction and 
consistent reliability have become a service-proved 
answer to lower steam costs. Once you have a VU 
Unit in service you soon know why so many large 
steam users keep coming back for more. B-481 


= SUPERHEATER, 


200 MADISON AVENUE, NEW YOR K 
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No. 797—24-inch heavy 
duty electric motor operated 
valve. Handwheel for man- 
val use in case of current 
failure. 


Neo. 700— 20-inch class ""B" 
cast iron valve equipped 
with heavy duty handwheel 
control and threaded reach 
rod. 


No. 627 —Cylinder operated 
60-inch heavy duty valve 
(either pneumatic or hy- 
draulic control). 


R-S Valves are synonymous 
with the simplified control 
and shut-off of any material 
that flows or is forced 
through a pipe, under a 
wide range of pressure and 


e EXCERPTS FROM THE R-S BOOK OF EXPERIENCE « 


F PRE 
“ A rey te 
py “0 eS 


P gigigee 


ATLANTIC CITY i 
~ ea ‘mnfalifies- 





= PUMP SHUT-OFF 


New pumping units of the modern Atlantic City Pumpin 
Station supplying water for this seashore resort are equippe 
with 125-pound handwheel operated R-S valves. 

The valve illustrated above is closed in a matter of seconds 
(only six handwheel revolutions required) before the pump is 
started in order to prevent an overload on the pump and motor. 
The valve is then opened gradually and easily regulated according 
to demand. 

Such valves can be equipped with hydraulic cylinders (tapped 
into the pipe line before and after the pump). As long as the 
differential pressure remains above a predetermined value, the 
cylinder will hold the valve open. Power or mechanical failure 
will cause a drop in the differential pressure, and the cylinder 
will close the valve automatically. Water hammer is impossible 
since the valve closes only as fast as the adjustable cylinder bleeds. 


Specify R-S Valves for simplified construction and operation. 


R-S PRODUCTS CORPORATION 
4600 Germantown Avenve, Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 


DISTRICT OFFICES IN PRINCIPAL CITIES 





ee 





February, 1952—POWER ENGINEERING—Chicago, Illinois 








\ pe! EP EAR Se, SAREE SS ER te, 


They're investing millions where mining pays : 


—> In the Bituminous lands of the B&O, progress 
never stops. Year after year, enterprising coal 
producers back their faith in B&O coals with new 
mines and processing plants, with increased mech- 


anization and up-to-the-minute equipment. 


B&O Bituminous lends itself to modern, low-cost 
mining. Because of its nearness to America’s indus- 
trial heart, transportation costs are moderate. Markets 
are dependable, and there is a wide variety of coals 


to meet all needs; 


Smart consumers “‘bank on B&O Bituminous” — 


its sources and reserves are known and great: 


Ask our man! 


BITUMINOUS COALS FOR EVERY PURPOSE 


BALTIMORE & OHIO RAILROAD 


Constantly doing things — better! 
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ALLIS-CHALMERS 


Heat’ 
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UNIT SUBSTATIONS 


ON PRODUCTION! 


You can count on the cooperation of experienced 
Allis-Chalmers substation engineers in working out 
your distribution system. Allis-Chalmers LCS Load 
Center Unit Substations are neat, compact, easy to 
install and provide protection to personnel. Get in 
touch with your A-C representative, or write Allis- 
Chalmers, Milwaukee 1, Wisconsin. A-3372 


b gee CAN INCREASE the production of your plant 
without adding production equipment or hir- 
ing more help . . . just eliminate undervoltage. Mo- 
tors, lights, heating units —all electrical equipment 
gives top performance only when operated at full 
voltage. 

Paint baking or drying operations take longer 
when voltage drops. For example, a 10% drop 
reduces heating effect of infra-red lamps 19% . . . 
slows production. One paint drying operation re- 
quired 63% more time when voltage dropped 10%. 

A major cause of undervoltage is long, heavily 
loaded 480 volt feeders. Install Allis-Chalmers 
LCS Unit Substations at load centers and eliminate 
excessive line drop by shortening low voltage ca- 
bles. Performance of all electrical equipment will 
improve . . . and personnel efficiency will increase 
because of better illumination from existing light- 
ing fixtures. 





HOW UNDERVOLTAGE WASTES MANHOURS . . . CUTS PRODUCTION 


+ 


sm ay 
—~ 


z 105 
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Normal Low 80 Use LCS Unit Subs 
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% HEATING EFFECT 
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% NORMAL VOLTAGE 


FULL OUTPUT from existing 
equipment demands full volt- 
age. Heat output of infra-red 
lamps (used for baking paint 
on metal, drying coils of elec- 
trical apparatus and similar 
applications) drops with un- 
dervoltage. Output of resistance 
furnaces also drops off as the 
square of undervoltage. 


VOLTAGE 


PRODUCTION LOSSES RESULT 
from undervoltage. In one case 
a 10% drop in voltage cut the 
output of an infra-red drying 
oven from 1500 pounds per 
hour to 1275. Undervoltage 
means less work done each day 
... greater overhead for the 
work done, more manhours to 
be figured into every job, 


% OF NORMAL VOLTAGE 


TIME 1S WASTED when under- 
voltage is distributed to infra- 
red bulbs and other heating 
devices. It takes longer to de- 
liver the same amount of heat 
. . . longer to do a given job 
In one plant, drying time for 
black painted sheet steel in- 
creased from 11 to 18 minutes 
by a 10% drop in voltage, 











A MAJOR CAUSE OF UNDER- 
VOLTAGE is voltage drop in 
secondary feeders. Long low 
voltage lines may prove inade- 
quate as production schedules 
are stepped-up and new ma- 
chines added. Install substa- 
tions at load centers to cut 
feeder length, reduce voltage 
drop and increase production. 








ALLIS-CHALMERS “> 


February, 1952—POWER ENGINEERING—Chicago, Illinois 


91 





Unique Circulating Water System 
Installed in This Power Plant 


The R. E. Burger steam-electric plant 
of Ohio Edison Company is located on 
the Ohio River well above flood stage— 
which may reach as much as 60 feet 
above extreme low water. Water is sup- 
plied to the condensers by a patented 
circulating water system pioneered joint- 
ly by Worthington and the consulting 
engineer, Mr. George W. Saathoff. 

All major equipment except circulat- 
ing pumps, which are designed to operate 
completely submerged if necessary, are 
located above flood stage. 

The new installation of a Worthington 
70,000 sq ft two-pass condenser and 
auxiliaries, serving a 90,000 kw turbine- 
generator, is the third Worthington unit 
in this station. Two 46,000 sq ft con- 
densers were previously installed. 

For advice on any new installation or 
information on a wide range of power 
plant equipment, consult Worthington 
Pump and Machinery Corporation, Steam 
Power Division, Harrison, New Jersey. 
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HOW IT WORKS 

Two full-capacity circulating pumps are 
used in series.* The primary pump, submerged 
below extreme low water, is a Worthington 
motor-driven srLo. Its high starting head 
characteristic is able to deliver enough water 
for starting purposes. A booster pump—a 
single-suction volute Worthington MIXFLO, 
mounted directly upon an hydraulic turbine 
—starts when there is enough water in the 
control well. The two pumps then operate 
automatically in series at full capacity. 

Advantage is taken of maximum siphon 
effect from the condenser drop leg which 


enters the sealing or control well. From this 
well, all circulating water is passed through 
the hydraulic turbine. Thus the static head 
from sealing well to river level is utilized— 
75-80% being recovered—in reducing the 
work of the primary pump, with saving in 
overall pumping power. 

The booster pump functions until rising 
water renders the turbine ineffective. Then 
the primary H1FLO works alone, producing 
full capacity under reduced head. 

*In the new unit, there are two half-capacity 


primary pumps, permitting operation of only one 
in the winter when low water temperatures prevail. 








WORLD'S BROADEST LINE OF STEAM POWER PLANT AUXILIARIES 


Feed Water Heaters 


Steam-Jet Ejectors 


Boiler Feed Pumps 
Water Treating Equipment 


Steam Turbines 
Surface Condensers 
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TOP EFFICIENCY FROM LOW AND HIGH ASH COALS 


PERFECT SPREAD STUREH 


Three AE Perfect Spread 2-feeder, travelling grate Stokers recently installed 

a leading pharmaceutical manufactirer in + midwest. The boilers, each witl 

a@ maximum continuous capacity of 60,000 Ibs. per hour are Union “A 
Efficiency at normal capacity, 83.4%; at maximum capacity, 82. i. = 
sulting Engineer, Austin Company. 


In the Boiler Room illustrated, the Perfect Spread Stokers were 
guaranteed to use coal containing either 13,306 B.T.U. or 
11,327 B.T.U. per Ib. as fired. These two coals have moisture 
till | Hi contents of 4.7% and 10.7%, with ash content of 8.2% and 
i 10.1%, respectively. With either coal, practically the same 
i capacity is available but these Perfect Spread Stokers have done 
Ut tH ‘4 even better than predicted. Five different grades of coal have 
been used to date .. . and all with top efficiency. 
Pérfect Spread’s unique feeder won't clog on wet coal but 
feeds uniformly—not in slugs—regardless of moisture content. 
Its engineered cinder return and adjustable overfire air system 
give comparable results from either low or high ash coals. Its 
even feed characteristic insures higher CO,, freedom from 
smoke puffs, minimum carbon in the ashpit, and less fly ash. 
Feeders adjustable from 50 to 7,500 Ibs. of coal per hour . 
capacities range from 8,000 to 500,000 Ibs. of steam per hour. 
Mail coupon today for full data. 


American Engineering Company e 


A M F ~ CA | r N G | N FERING 2408 Aramingo Ave., Philadelphia 25, Pa. 
Gentlemen: We are interested in saving fuel dollars. Kindly 


send booklet giving full information about Perfect Spread 


COMPAN Y Stokers. 


PHILADELPHIA 25, PENNA. Name Title 


AE Products are: Taylor and Perfect Spread Stokers, Company 


Marine Deck Auxiliaries, Hele-Shaw and Hydramite 
Fluid Power, Lo-Hed Hoists, Lo-Hed Car Pullers City pore s 


Address 


ee eee tt ed 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


CopPER ALLOY BULLETIN 




















_“Belacrye” MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


Plastic model of a hot process water 


Saves 30 to 60 fuel 


Relieves overloaded boilers. Courtesy: 


heating system for laundries, textile plants and process industries. 


The Patterson Kelley Company, Inc., 


East Stroudsburg, Pa 


Reclaiming Waste Heat 
Pays Big Dividends 


Since every cloud of steam escaping 


into the atmosphere and every dis- 
charge of warm liquids into sewers rep- 
resents loss of valuable heat, 


thought 


it is no 


wonder that much is being 


given to the recovery of waste heat 
which may represent from 30 to 60% 


of the fuel used for generating steam 


Lower Fuel Bills 


Every plant using an abundance of 


hot water or steam for processing, 


washing, cooking, sterilizing, heating, 
etc. is a potential prospect for making 
worth-while savings in its fuel bill and 
thereby reducing its cost of operation. 
In many instances the cost of special 
equipment for reclaiming waste heat 
will pay for itself in one or two years 


and represents an excellent investment. 


The illustration above shows a plas- 


tic model of a water heating system for 


laundries, textile plants and process in- 
dustries. Laundries generate steam and 
use about two-thirds of it for making 
hot water and the balance for presses, 
flatwork ironers and driers. The pro- 
duction of hot water represents the 
highest cost of operation. To reduce 
the cost of heating water it is necessary 
first to reclaim the heat from the hot 
waste water; second, the heat from ex- 
haust steam; and thirdly, from high 


pressure condensates. 


The hot water which ordinarily 
drains through the sewer and has a 
temperature between 120 to 130° F is 
first drained through screens to hold 
back foreign matter and is discharged 
into a sump from which point it is 
picked up by a non-clog, self-priming 
pump which forces the water through 
the tube of a closed type reclaimer. 





Heat Salvaged from 4 Sources 


Incoming fresh, clean water is circu- 
lated on the outside of the tubes, which 
are generally made from copper. The 
temperature of the waste water in the 
exit end of the reclaimer drops between 
70 to 80° F and brings up the tempera- 
ture of the fresh water entering be- 
tween 40 to 55° F to from 90 to 110° F. 
After it leaves the reclaimer the waste 
water is discharged to the sewer while 
the heated fresh water goes to the con- 
densate cooler. Here it picks up heat 
from the condensate, from high pres- 
sure steam from the machine, and from 
the booster heater in the plant. It then 
goes to the hot water storage heater. 
Exhaust from the steam water is con- 
densed through a copper tube nest in 
the storage heater and raises the tem- 
perature of the water in the storage 
tank to approximately the temperature 


required for processing. 


Temperature and Pressure 
Held Constant 


A circulating pump is used to dis- 
charge water from the storage heater to 
the booster heater, to maintain a con- 
stant temperature, generally 180° F, 
and a constant pressure to the wash- 
room or processing machine. This water 
is continually circulated to maintain a 


uniform temperature and pressure. ‘ 


Coils of tubes are either of copper or 
Admiralty brass or one of the other 
condenser tube alloys depending on 
the corrosive nature of the waste liquid. 
Duplex tubes are required whenever 
two different corrosive liquids are in- 
volved. Duplex tubing can be made in 
various combinations of materials to 
offset most kinds of double corrosion 
conditions. Combinations of Admiralty 
aluminum 
Muntz 


aluminum bronze, 
brass, copper, 
metal, naval brass, silicon bronze, alu- 
minum, lead, nickel, low-carbon steel 


and stainless steel are popular. 


brass, 
cupro nickel, 


(7881) 
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De Laval centrifugal purification is the best 
possible means to keep lubricating oil 
clean. But even a De Laval machine will 
give better results on continuous by-pass 
than when used to purify “batches” of 
oil periodically. 

Because De Laval by-pass purification is 
a continuous process, its advantage over 
“batch” methods is that any leakage of 
water to the lubricating oil system can be 
detected immediately. Any increase in the 
water discharged from the purifier, which 
is operated continuously, shows up at once. 
There is no chance for any dangerous 
amount of water to collect in the oil. 

A De Laval Oil Purifier of proper size 
on continuous by-pass will clean all the oil 
in the system every six to eight hours. 
Obviously, the rate of purification depends 
on viscosity of the oil and the size and 
weight of the contaminants. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 427 Randolph St., Chicago 6 
DELAVAL PACIFIC CO. 61 Beale St., San Francisco 5 & 
THE DE LAVAL COMPANY, Limited Peterborough, Ont. 


DE LAVAL 
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At the left is shown a Cochrane 
Multi-Stage Deaerator, of ellip- 
tical design, installed in one of 
the country’s most important 
electric generating stations. 
With a capacity of one million 
pounds per hour, it deaerates 
returned condensate to zero 
oxygen (0.005 cc. per liter) 
before being fed to the high 


pressure boilers. 


CCoctnan originated and for many years has supplied the MULTI-STAGE 
DEAERATOR for the complete deaeration of 100% cold saturated water and for 
turbine condensate or other supplies where the difference in water inlet and 
outlet temperatures may be as small as 20° or 30°F. It is designed as two heaters 
in series. The top heater is of the jet type and the lower heater of the down-flow 
tray type. In the jet heater, the water is heated to within a few degrees of steam 
temperature and the bulk of the non-condensable gases are liberated. The water, 
with very low oxygen content, passes down to the tray heater where complete 
heating and deaeration takes place. The first heater acts as a direct contact vent 
condenser for the second heater, permitting omission of the vent condenser. 


Write for a copy of Publication 3005. 


COCHRANE CORPORATION, 3123N. 17th St., PHILADELPHIA 32, PA. 
In Canada: Canadian General Electric Co., Ltd., Toronto + In Mexico: Babcock & Wilcox de Mexico, S. A., Mexico City 
in Europe: Recuperation Thermique & Epuration, Paris 


COCHRANE 

















POINTERS ON PUMPS 











A Plan That Gets the Most 
out of Centrifugal Pumps 


Easy-To-Install Maintenance 
Program Means Better Performance, 
Longer Life 


You can’t get maximum production 
when your equipment’s operation is 
constantly interrupted due to break- 
downs. Moreover, today’s equipment 
shortages make it increasingly more im- 
portant that you get all the life you can 
out of your present machines. 


We'd like to suggest a maintenance 
plan that will help you get the most out 
of one of your most vital pieces of equip- 
ment—centrifugal pumps. 


Keep Informative Records 


If you haven’t already done so, it’s a 
good idea to begin your maintenance 
plan by setting up a card index file so 
that you can catalogue each pump in 
your plant. Each card should contain 
the following information: plant pump 
number, size, manufacturer's name and 
style, serial number, date installed, and 
any other data which will help you to 
rapidly locate repair parts lists and 
manufacturer’s parts numbers. 

The rest of the card can be divided 
into a number of columns: Repair Date, 
Part Affected, Remarks, and Cost. A 
typical card is shown here. 











PUMP MAINTENANCE CARD 
—_____ PUMP 8. ——_—___—_ MANUFACTURER 

SIZE MFGR'S ADDRESS 
—_____DATE SMSTALLED__MFGR'S SERIAL WO. 
——_—__—_LOCATION —_____MFER'S STYLE 


DATE PART 








REMARKS cost 


























nation. You may find, for example, that 
a unit or group requires packing main- 
tenance about once every three months, 
and asing once every four to six 
months, etc. 

Your next step is to arrange a plant 
schedule so that a particular pump may 
be shut down for maintenance at or be- 
fore these times. Thus you make it 
possible to do the maintenance work 
under proper and unhurried conditions 
to assure maximum conformity of pro- 
duction consistent with long pump life. 
In addition, examination of the card 
catalogue will guide operating and main- 
tenance personnel as to quantity of re- 
pair parts they should keep on hand. 


Make Periodic Inspections 
Externally 


It is considered inadvisable to open” 
pumps for inspection. 

Rather, recent practice is to let pumps” 
stay on the line until such time as ex-7 
ternal symptoms indicate overhaul may ™ 
be required. These symptoms involve” 
either a reduction in effective capacity” 
because of wear at the internal clear-7 
ance points or mechanical difficulties, 
such as vibration or noisy operation. 


Parts requiring most frequent re- 
placement in centrifugal pumps are: 
wearing rings, shaft sleeves, packing” 
and bearings. 

The most important maintenance 
point on process pumping equipment is — 
the stuffing box. It must be kept clean, 
cool, and lubricated —but packing is the © 
crucial operation. A good packing meth- 
od will be discussed in a later edition of 7 
Pointers on Pumps. f 

Don’t forget the frames, base plates, 
and supporting parts of your pumps. — 
Good housekeeping often makes it easier ~ 
to do a good overall maintenance job! ~ 





























If you’re careful to enter every main- 
tenance or repair operation on the prop- 
er card, it won’t be long before each 
card indicates a particular pattern of 
maintenance. 


Set Up A Maintenance Schedule 


Once this pattern is established for 
all the cards, you can set up a schedule 
of maintenance points for such items as: 
packing, asing or oiling, painting, 
gasket replacement, and bearing exami- 


The World's Broadest Line Assures You the Right Pump for Every Job 


Can We Help You? 


Worthington makes more standard 
umps than any other manufacturer. 

ont buy a “special” (at a higher 
price) without checking to see if Wor- 
thington makes it standard. 

If you do need a special, remember 
Worthington’s modern engineering fa- 
cilities, backed by the longest and 
broadest experience in the field. Con- 
tact our nearest District Office or write 
to Worthington Pump and Machinery 
Corporation, Centrifugal Pump Divi- 
sion, Harrison, N. J. 
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Top Turbine Performance 


at Brazos River Plant 
Assured by CONSECO 


Condenser and Heater Unit 


Heater Handles 123,000-Ib. 
Feedwater Per Hour 


Another example of the way Conseco 
Equipment helps step up central station 
performance is found at Brazos River, 
Texas, plant of Brazos River Power Trans- 
mission Electric Co-op. 


| Here a 14,000 sq. ft. 2 pass, non-divided 
flow Conseco Condenser, with horizontal 
type hot well and spring supports, handles 
a 11,500 kw. turbine. 


As pictured in above photograph, a Conseco Feedwater Heater at left of 
condenser is a high pressure vertical unit handling 123,000 Ib. of feed- 
water per hr., from 293 deg. to 362 deg. F at 800 psig extraction steam. 
Heater is fitted with cast-steel heads and is of the pull-through type. 


Besides the high-pressure unit shown, this Conseco Feed Heating installation 
includes a low-pressure horizontal unit and an intermediate pressure ver- 
tical unit. Shown below at right, is the Conseco Air Injector installed at 
Brazos River. It is of the twin-element, two-stage type, with separate inter 
and after condensers. 


CONSULT CONSECO ENGINEERS about your con- 
denser and feedwater heater needs. They will be glad to pemmag ty rdrcgnee trae 


4 Stage Air ‘Injector installed at 
tell about the advanced features which assure trouble-free, Brazos River Plant, Texas 


low cost performance in your plant 
CONSECO LINE includes: txcrors °. beararons + cioseo Heaters 


<ai> Se eer co. 


HOBOKEN, NEW JERSEY 
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No stuffing box troubles in 
RING BALANCE METERS 


because there are 
no stuffing boxes! 


Forget about stuffing box troubles and 
pressure tight bearings when you in- 
stall Hagan Ring Balance Meters. The 
simple, flexible S-tube connections to 
the ring assure dependable accuracy 
and trouble-free operation. 

Features of the Hagan Ring Balance 
Meter include: 


Calibration can be checked under 
operating conditions by check- 
weight method 


Excellent response at extremely 
low flow rates 


Mercury level not critical 


Full-scale chart differential is 
adjustable over a 7-to-1 range 


HAGAN CORPORATION 


HAGAN BUILDING 
PITTSBURGH 30, PENNSYLVANIA 


Our engineers will be glad to show Hagan Corporation 

you how Hagan Ring Balance Meters Hagan Building ¢ Pittsburgh 30, Pennsylvania 

can help solve your metering prob- Please send me further information on Hagan Ring Balance 
lems. Use the coupon, or write to Meters. I am particularly interested in 

Hagan Corporation, Hagan Build- 

ing, Pittsburgh 30, Pa. 


POSITION 


COMPANY 


crry 


PE-2 


| 
| STREET AND NUMBER 
I 
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for your Consideration: 


Compactness Note in the picture above the short axial length. 
Tubes 3” in size and larger are approximately 1 to 1% diameters 
long, depending upon the velocity in the main. For high main line 
velocities (above 10 ft/sec. for liquids) tubes are less than 1 diame 
ter in length. 

Ease of Installation Due to its compactness and because it requires 
no straight runs upstream or downstream, except neor valves or 
regulators, the total space required for installation is but a small 
fraction of that necessary for other primary devices. It can be 
installed as readily as a fitting and in that section of the line most 
conducive to steady flow conditions. Moreover, it can be installed in 
the plant proper, eliminating the need for expensive vaults or 
housing. 

Reversibility The Foster Flow Tube is symmetrical transversely; up- 
stream and downstream nozzles and ports are identical. This means 
that where processing calls for flow reversal, the meter can readily 
handle the changes. 

low Head Loss Where head losses are important Foster Flow 
Tubes are designed with a main-to-throat ratio that provides negli- 
gible unrecovered head losses. 

5 ee Accuracy All Foster Flow Tubes are furnished with calibration 
curves obtained in laboratory tests simulating installation conditions 
and can therefore be guaranteed to an accuracy to meet any speci- 
fication. 


Foster Flow Tubes are recommended for a wide range of services 
metering the flow of liquids and wet or dry gases. They are avail- 
able in all commercial pipe sizes with flanged or screwed con- 
nections. Standard lining is bronze but other materials are 
available. In writing for further information, give processing and 
installation details of your metering requirements. 


FOSTER ENGINEERING 








ST. LOUIS MUSEUM 
(Continued from page 61) 


ect, a good deal of which must be 
raised from outside the Museum and 
its membership. 

Contributions, which are tax de- 
ductible, are sought from the engi- 


| neering fraternity in particular. G. F. 


Kiesel, President of the Museum, has 
summed the situation up as follows, 
“Technological progress in engineer- 


| ing is so rapid that we are rapidly 


losing the landmarks of the past, by 
which our advances can be measured. 


| All forms of transportation have at- 


tracted enthusiasts and even sub- 


| stantial organizations to preserve 


equipment and literature. We pro- 


| pose to do this in the field of station- 


ary engineering as well.” 
Members of the Museum were in 


| New York in December working out 
| details with Lipsett, Inc., Contrac- 
| tors, who have charge of the demoli- 
| tion of the old machinery. The Mu- 


seum’s attorney is working on an 
escrow agreement, whereby all funds 


| collected will be administered by the 


St. Louis Union Trust Co. In event of 
oversubscription or abandonment of 
the project, the agreement will pro- 
vide for the naming of alternate bene- 
ficiaries, recognized educational, 
charitable or religious organizations 
of the donor’s choice, to whom the 
funds will go. The Museum does not 
wish to profit directly from this 
drive. 

Individuals and firms who are in- 
terested in the project can obtain 
further information from the Secre- 
tary, The Museum of Steam & Ma- 
rine Engineering, 3251 Hawthorne 
Blvd., St. Louis 4, Mo. Copies of the 
final escrow agreement should be 
available to prospective contributors 
at the time of this publication. 


Dr. FRANK MARTINUZZI, interna- 
tionally-known authority on gas tur- 
bines, has been appointed to the 
faculty of Stevens Institute of Tech- 


| nology, Hoboken, N. J. Beginning 


with the spring semester Dr. Mar- 
tinuzzi will teach both graduate and 
undergraduate work at Stevens. For 


| the past two years he has been pro- 


fessor of mechanical engineering at 
Cornell University. 


THIRD National Standardization 
Conference, sponsored by the Ameri- 
can Standards Association, will be 
held in conjunction with the Centen- 
nial of Engineering in Chicago, Sep- 
tember 8, 9, and 10, 1952, the ASA 
has announced. The conference will 
take place at the Museum of Science 
and Industry. The three-day series of 
meetings will emphasize the role of 
standards in the many technological 
advances during the past century. 

The 34th Annual Meeting of the 


| American Standards Association will 
| be held at The Waldorf-Astoria, New 
| York, November 19th, 1952. The 


Howard Coonley Medal and The 
Standards Medal will be presented at 
the Award Luncheon. 
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Go On The Line 


AT NEW HAWTHORN STATION, KANSAS CITY 


Over 50 of these pumps have been bought by 
utilities on their proved performance record. 


NS PLANT OF KANSAS CITY POWER & LIGHT CO. 
is the Hawthorn Steam Electric Station on the Mis- 
souri River. This station, designed with every modern fea- 
ture for dependability and low cost operation, has an initial 
capacity of 132,000 kw from two turbines and is already 
building an addition that will add almost another 100,000 
kw from one additional turbine. 

The boiler feed pump arrangement, pictured above, con- 
sists of four Allis-Chalmers 8” x 8” barrel-type boiler feed 
pumps with a capacity of 700,000 pounds per hour each 
at a discharge pressure of 1625 psig. They are driven by 
1750 hp, 3600 rpm motors, 

The unit now under construction also will be served by 
Allis-Chalmers barrel-type boiler feed pumps. Three pumps 
with a capacity of 425,000 pounds per hour at 1815 psig 


driven by 1250 hp, 3600 rpm motors are now being built. 
Engineering Features 

Unique engineering features designed to increase reliability 
and reduce maintenance have been proved in operation. 
Single-stage, back-to-back impellers balance axial forces 
without the use of a balancing drum, First stage has twin, 
half capacity impellers to give the advantages of low NPSH. 
Expansion joint is brought to the outside of the pump 
where leakage may be quickly detected and adjustments 
made without dismantling the pump. No flexible internal 
members are required to compensate for expansion. 

Sizes range from 1200 to 3000 psig and from 300 to 2500 
gpm. Allis-Chalmers can supply the complete boiler feed 
pump installation including pump, motor and control of 
coordinated design and manufacture. 

Get the details on this modern-design, performance-proved 
boiler feed pump from your Allis-Chalmers District Office, 
or write Allis-Chalmers, Milwaukee 1, Wisconsin. A-3522 


ALLIS-CHALMERS (‘<> 
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How to make packings last longer 


Tips by Johns-Manville Engineers to help you keep production rolling ®, 


I was ruined by shaft mis- 
alignment. When old packing 
shows excessive reduction in 
cross-section directly beneath 
rod, shaft or plunger, bad align- 
ment is indicated. Leakage usu- 
ally occurs around top of shaft 
or rod. Cause may be worn bear- 
ings which permit shaft to whip. 


Se 





Lack of lubrication made 
things too hot for me. If 
the wearing faces of the rings 
are dried out or charred, with 
the rest of the packing in us- 
able condition, the trouble 
probably is lack of lubrica- 
tion. Excessively high operat- 
ing temperatures and wrong 
type of packing can cause 
similar symptoms, 


Me 
« 
© 


Too much gland pressure 
did me in. Badly deformed 
rings next to the gland follower, 
with bottom rings in fair con- 
dition, suggest excessive gland 
pressure or improper installa- 
tion. Excessive gland pressure 
sometimes Causes packing to 
extrude between follower and 
rod or shaft. 








i a lala : Why you can count on Johns- Manville 
turned with the shaft. Un- < : INTERLOCKED ROD PACKING 
al we th tside cir- y 

par tae eta ony adie \ Because it’s braided square, not braided round and 
diniinel thin talhineen ean pressed square, J-M Interlocked Packing lasts longer 
eftus enn re The rings ...has a better contact area... makes a tight seal 
may be binding on the shaft with medium Gand ptiuhseIses 

t J-M Interlocked is recom- 
and rotating with it, or the ‘ . 
packing is too loose in the )) ’ mended for both rosprocgeng 
stuffing box and moving with = C2} SEND Gare oe om 
the rod, ; against steam up to 500°F; hot 

and cold fresh and salt water; 

oils; weak acids and caustics. 








Your distributor will help, too! Your J-M Packing Distributor 
can help you take the guesswork out of packing problems. He 
carries complete stocks of Johns-Manville quality packings and can 
supply you promptly. For the address of the J-M Packing Distributor 
nearest you, write Johns-Manville, Box 290, New York 16, N. Y. * 


Johns-Manville PACKINGS & GASKETS 
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rw tiny production improvement looks 
big when it can be multiplied by acres 
of machines. But even without that—in an 


average size screw machine products shop 
like Borneman & Peterson’s at Flint, Michi- 
gan—the improvement effected with Cities 
Service cutting oil registered impressively. 
“We were getting fair results,” write Borne- 
man & Peterson, “before ever talking it over 
with a Cities Service Lubrication Engineer.” 
But they did talk it over, and then tried 
out his recommendation on a regular job of 
cutting 12” x 1” slots in tough tool steel. At 
once, the use of Cities Service Chillo cutting 


oil notably improved product quality. 


So...“We then tried using Chillo 10 on 
our threading machines, and found that not 
only do we get a better thread, but we have 
increased chaser life approximately 25%.” 

From there on, still more uses have kept 
turning up in this shop for Cities Service 
cutting oil, simply because it distinctly pays 
off...as it always does when a Cities Service 
Lubrication Engineer offers pinpointed lu- 
bricating recommendations. He draws on the 
c-o-m-p-l-e-t-e Cities Service industrial line, 
and on deep, wide experience. You can draw 
on him by writing CITIES SERVICE OIL 
ComMPANY, Dept. B23, Sixty Wall Tower, 
New York City 5. 


CITIES &) SERVICE 


QUALITY PETROLEUM PRODUCTS 
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Four Foster Wheeler Reheat 
Units for Public Service 
Company of Indiana, Inc. 
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ns 
leading utilities 





Maximum continuous capacity 
Primary steam flow 700,000 Ib per hr 
Reheat steam flow 624,000 Ib per hr 

Operating pressure 
Superheater outlet 1,500 psig 
































Reheater outlet 401 psig 
Final steam temperature 1,005 F 
Final reheat temperature 1,005 F 
Feedwater temperature 451 F 
Coal Pulverized by Two Foster Wheeler Ball Mills 


| 
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The large investment in present day power plant 
equipment dictates the careful selection of major 
components so as to avoid costly forced outages. 
Foster Wheeler engineers have always sought to 
refine the techniques of steam generation. They there- 
fore took an early interest in the development of 
reheat where operating and control characteristics of 
the reheat boiler are integrated with those of the 
reheat turbine during every phase of service. Almost 
three decades ago, these engineers were responsible 
for the utilization of the characteristics of radiant and 
convection superheaters in series. Over “500 radiant 
superheater years” in one utility alone attest to the 
reliability of radiant surface for superheating. 


The reheat steam generator illustrated is designed 
with a combination radiant and convection super- 
heater and an all convection reheater. The chief ad- 
vantages of this type of Foster Wheeler reheat steam 
generator may be listed as follows: 


® complete freedom from furnace slagging is 


FOSTER WHEELER CORPORATION 


Artist's view of new Wabash River 

Station of Public Service Company of 

Indiana, inc. Sargent and Lundy are the 
engineers on this project. The four turbines 
will exhaust to Foster Wheeler surface condensers. 


are ordering Foster Wheeler reheat steam generators 


assured because furnace can be designed to suit 
fuel characteristics rather than reheat cycle 
duty requirements 

® permissible wider selection of fuel of varying 
slagging characteristics 

® location of the reheater deep in the convection 
zone assures safer metal temperatures during 
all starting, shutting down, and emergency 
operating conditions 

This design also incorporates such features as: 

® complete drainability of all superheating and 
reheating surfaces essential to quick and normal 
starts 

® wide range of precise control of final steam 
temperature 
fully independent means of controlling primary 
and reheat steam temperatures. 

These features provide for complete integrating of 

steam generating unit with turbine requirements under 

normal, quick start or emergency conditions. 


165 BROADWAY, NEW YORK 6, N. Y. 


FOSTER ) WHEELER 
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How New York City got quick action 
to relieve water shortage problem 


Speeds emergency pumping 
plant installation with G-E 
Standardized Outdoor Station 


Speed and reliability were the watchwords when 
New York City decided to erect a Hudson River 
pumping plant to guard against a possible repeti- 
tion of the 1949-50 water shortage. 


To operate the plant, a 15,000-kva outdoor sub- 
station was required. By deciding on a pre- 
designed standardized substation, supplied as a 
complete package including the structure, New 
York City saved months of detailed engineering, 
cut delivery and installation time and had the 
station ready for operation within 9 months after 
signing the contract. What’s more, taxpayers 
were saved money. 


All motors, control and power substation equip- 
ment were co-ordinated by G.E. as a project— 
thereby saving more time since all responsibility 

Pumps operated by six G-E 2500-hp 4000-volt synchronous motors can supply for manufacturing and expediting was placed in 
1 ill i} i . 
00 million gallons of Hudson River water daily. Station was designed as an the hands of one dependable manufacturer. 


emergency stand-by unit to operate only in event of water shortage pending ; c 
completion of city’s mammoth, war-delayed Delaware Aqueduct project. General Electric Company, Schenectady 5,.N. ¥. 


Standardization is modern trend for utilities, too 





CINCINNATI! GAS & ELECTRIC CO. MIDWAY STATION con- 
structed entirely of G-E standardized units, including latticed 
columns and trusses. G-E standardized equipment is available for 
all ratings from 7.5 to 230 kv. 


161-KV STATION erected by St. Joseph Light and Power Co., Marysville, 
Mo., is example of growing use of standardized equipment in electric utility 
expansion programs. Entire station, including steelwork, disconnecting switches, 
breokers, etc., was supplied by General Electric. 
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Everything Standard—including the structure 


STANDARDIZED OUTDOOR SUBSTATION for Hudson ing standardized steel structure. 

River pumping station is rated 15,000-kva, 110-kv to 4.16- For information on similar equipment, write for Bulletins 
kv, 3-phase, 60-cycle. Includes two 7500-kva power trans- GEA-5573 Standardized Structures, GEA-1040 Power 
formers, outdoor circuit breaker and low voltage metal Transformers, GEA-4985, GEA-1642 and GEA-4407 Oil 


enclosed switchgear. Supplied as a “package,” includ- Circuit Breakers, GEA-4980 RF Disconnecting Switches. 


GENERAL ELECTRIC 


853-8 
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pe ‘teelt Send for Bulletin 
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R-105 for full details. 


ELLIOTT COMPANY-ROTO DIVISION 


147 Sussex Avenue, Newark 1, N. J. 


SOMETHING NEW — 
A STATIC MAGNETIC EXCITER 


(Continued from page 63) 


| nonlinear resonant circuit. The single- 

phase voltage for the energization of 

this circuit may be taken directly 

® from one phase of the alternator, or 
it may be obtained from a circuit 

| which produces the average voltage 


NERS 


of the three phases of the alternator. 

The nonlinear circuit consists es- 
sentially of a capacitor C, an iron- 
core reactor L, and a rectifier 2REC 
which energizes the control windings 
of the saturable current transformers. 
The current flowing in this nonlinear 
circuit isshown in Fig. 10 as a function 
of the applied voltage. In the vicinity 
of A, which is the operating region, a 
small change in the alternator volt- 





Fig. 10. Current |. of correction circuit as a 
function of alternator terminal voltage E 


age E causes a very large variation 
in the current I.. If, for instance, the 
alternator voltage E increases, the 
current I, in the nonlinear circuit 


| rises sharply. This produces addi- 


tional saturation in the saturable cur- 
rent transformers, resulting in a re- 
duction of X,, and hence in the de- 
sired reduction of field current I). 
In cases where the power output of 
this nonlinear circuit is not sufficient 
for its direct application to the satur- 
able current transformers, a suitable 


| magnetic amplifier may be interposed 
| for this purpose. 


Performance 


This static exciter has been tested 
on a salient-pole alternator, rated as 
| follows: 3-phase; frequency 420 eps; 
| line-to-line voltage 220; rated current 
| 730 amp: power factor 0.8, inductive; 
synchronous reactance 0.22 per unit; 
open circuit field time constant 0.25 
| sec; field current for rated alternator 
current 80 amp; field resistance at 25 
C 0.805 ohm, at 90 C 1.03 ohms; 
air gap 0.091 in.; speed 1800 rpm. 
The performance of the regulator 
was highly satisfactory both as re- 
gards steady-state accuracy, and 
transient response. When the alter- 
nator was suddenly called upon to 
provide half its rated load at a power 
factor of 0.4 inductive, the variation 
in generator voltage was as shown in 
Fig. 9. Within 310 milliseconds after 
the inception of the load, the alter- 
nator voltage was already within + 1 
per cent of the final sustained value. 
Another feature of this exciter system 
is its ability to maintain excitation 
under short-circuit conditions. 
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Starts fast at 
forty below... 


This belt conveyor carries coal from rail- 
road cars to overhead hoppers for a power 
company located in the northern part of the 
Midwest . . . so far north that temperatures 
frequently hit forty below zero. Starting the 
conveyor in that kind of weather meant lost 
time, wasted manpower. The bearing lubri- 
cant became so stiff that five or six men 
often were required to pull on the belt. 
Three hours a day frequently were lost in 
getting the unit in operation. 

As many as a dozen conventional lubri- 
cants were tried without success before a 
change to STANOLITH Grease No. 42 was 
made on the recommendation of a Standard 
Oil lubrication specialist. None could match 
the ability of STANOLITH to provide easy 
starting at extreme low temperatures, and 
still maintain effective lubrication during 
high summer temperatures. 

STANOLITH Greases are filling the bill in 
a wide range of industrial and processing 


STANDARD OIL COMPANY | STANDARD 





applications because of their resistance to 
heat and to the washing action of water, 
and their ability to flow readily under wide 
variations in temperature. A Standard Oil 
lubrication specialist can help you take ad- 
vantage of these special properties. A call 
to your local Standard Oil Company office 
is all that’s necessary. Or write: Standard 
Oil Company (Indiana), 910 South Michi- 
gan Avenue, Chicago 80, Illinois. 


STANOLITH 


TRADE MARK 


Greases 


Meet R. R. Rowlands, of Stand- 
ard’s La Crosse office. He is the lu- 
brication specialist who wofked 
with this power company to find 
the right grease for an especially 
tough job. And as a result of his 
work, the company was abli@ to 
save considerable time in thé op- 
eration of a coal conveyor. 

His on-the-job service is typi- 
cal of that available to all mid- 
west plants through a corpg§ of 
such lubrication specialists. You 
can be sure that the specialigt in 
your own area has both the prac- 
tical experience and the traifiing 
in a Standard Oil Lubrication En- 
gineering School that will regult 
in dependable, thorough asgist- 
ance. 

Why not call your local Staind- 
ard Oil Company office today? 
Put a lubrication specialis€ to 
work on your problem new. 
When he calls, be sure to dis@uss 
the advantages and performafice 
records of these outstanding 
products : 3 


STANOIL Industrial Oils—This mul- 
ti-purpose line of oils provides 
cleaner operation of hydraulic units, 
supplies effective lubrication in air 
compressors, gear cases, and circu- 
lating systems. One or two grades 
can replace a wide variety of spe- 
cial oils and lubricants. 


CALUMET Viscous Lubricants These 
greases strongly resist washing and 
throw-off. Their superior wet- 
ting ability affords better coat- 
ing of open gears and chains, 
better internal lubrication 

of wire ropes. 


(Indiana) 





RELATIVITY 
(Continued from page 67) 


cycle was found by subtraction, the 
decreases were plotted on coordinate 


paper, smooth curves were drawn for 

DS —_ + the seven cycles, and figures 

. taken from these curves at 20, 40, 60, 

CENTRIE oe Lande 80, 100 and 110 per cent of rated 
U GA | Py M p ¢ upporthea capacity were used for the decrease in 


Centrifugals Btu per kwh net station output in the 
final calculations. 


Annual Fixed Charges on 
investment Costs 

Annual fixed charges were cal- 
culated at only two percentages, 
namely, 6 per cent and 12 per cent 
of the increase in investment cost for 
the cycles (2) to (8) inclusive over 
that for the 850-psig 900 F cycle. 
These fixed charges are assumed to 
include cost of money, depreciation 

| and taxes. 


Increase in Annual 


” j 

LD CENTRIFUGAL PUMPS __ Maintenance Costs 
ye — Enclosed | Likewise, increases in annual main- 
Impeller Type tenance costs were calculated on the 
basis of 1 per cent of the increase in 
investment cost for the cycles (2) to 
| (8) inclusive over that for the 850- 
Bulletin 710.1 | psig 900-F cycles. These were added 
a to ; | separately because some engineers 
Close-Cupld may use other figures obtained from 

Centrifugals actual experience. 


Decrease in Fuel Costs 
Fuel prices vary widely throughout 
the United States and, for the pur- 
poses of this article, decreases in fuel 
costs for the seven cycles (2) to (8) 
inclusive were calculated at four 
prices of fuels, namely, 20, 30, 40 and 
50 cents per million Btu. These con- 
form approximately to the following 
prices wend, fuel oil and gas: 
Price per 
Price per Ton Price per Bbi. 1000 cu ft 


Fuel Oi}@ Natural Gas @ 
6,250,000 1100 Btu 


These new bulletins make it easier orb peri Biyper bb 


; 1,875 
0.40 y 2.50 


for you to select the right pump 03001300 

on Sample Calculation Sheet 
rhese new bulletins have been designed to help you. New A sample calculation sheet for the 
final results is shown in Ba, oo II 
oa ey ae "Cloce.C ”, : which is self explanatory. It demon- 
eating sent = - ax tude both Close ‘Cupld” and the strates the directness and simplicity 
supporthead. This makes it dead simple to put your finger on the when all calculations are based di- 
rectly on differences. 





sizes are listed, and, in each bulletin we have put a composite 


right pump for your requirements. 

Another valuable feature of these bulletins is the parts chart. Results 
l sing this you see exactly what parts are interchangeable The results are shown graphically 
for all size pumps and so can keep your spare parts investment in Figs. 1 and 2, which speak for 
themselves. The numbering system 
, er : makes it easy to trace each curve and 
Use the coupon below to send for these useful FREE bulletins compare it Y ah the others, and the 
today. Goulds Pumps, Inc., Seneca Falls, N. Y. fact that they record differences in 
costs per kwh makes it possible to use 
a larger scale and causes the curves to 
cross each other at clear cut angles. 
GOULDS PUMPS, INC. — The author wishes again to call at- 
PUMPS INC. ae Saar N. ¥. tention to the fact that relativity is 

715.1 ¥ 


the key word in interpreting these 


Bulletin 71 
Seneca Name - at curves and will indulge in only three 
uld Falls Company ae Pte uninhibited remarks: ; 
Address 1. The good old 850-psig 900-F 
ba ‘ § straight regenerative cycle is still the 


C—O tlt(—i‘ or 


to a minimum, 
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A BOILER THAT PUNCHES THE TIME CLOCK 


Yes — a Cleaver-Brooks Boiler “Punches In” to 
meet a heavy steam demand — “Punches Out” 
during low load periods. 


Steam costs can eat deeply into profits when 
steam loads fluctuate — or are intermittent. With 
a Cleaver-Brooks boiler you are equipped for 
heavy or light . . . steady or variable loads, operat- 
ing at full 80 per cent efficiency over the entire 
working range of the boiler. 


You are assured of fuel economy through 
high heat transfer. All Cleaver-Brooks boilers are 
of the four pass design and the maximum useable 


 Cleaver-Brooks 


STEAM BOILERS 
the first and finest of their class 


Write for the latest 
graphically illustrated 
Cleaver-Brooks Boiler 
Catalog. It tells and 
shows how you can save 
money with a Cleaver- 
Brooks Boiler installa- 


tion. 


heat is absorbed in these four passes before the 
combustion gases leave the boiler. 


Remember the name Cleaver-Brooks if you 
are considering a change in your present boiler 
plant. Think about flexibility and get the complete 
facts about Cleaver-Brooks Self-Contained Boilers 
— standard models in 15 to 500 HP, 15 to 250 
psi, oil, gas, combination oil and gas fired — 80 
per cent efliciency. 

CLEAVER-BROOKS COMPANY 

Dept. B-310, E. KEEFE AVE., MILWAUKEE 12, WIS. 

Builders of Equipment for the Generation and Utilization of Heat e Steam 


Boilers « Oil and Bitumen Tank-Car Heaters « Distillation Equipment 
Oil and Gas-Fired Conversion Burners 
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JET TRAY 
DEAERATOR 








American’s System of Jet Tray 
Deaeration combines the proven 
processes of a water spray type 
direct contact first stage heater 
(where substantial gas removal 
occurs), a steam jet atomizer and 
a multiplicity of wetted wall mass 
exchange towers in a third gas 
separating section. 


Uniquely and 
American Jet 


exclusively, the 
Tray Deaerator 
utilizes the slightly higher pres- 
sure and correspondingly slightly 
higher temperature of the incom- 
ing steam in indirect heat transfer 
relation with the last deaerating 


process to increase the efficiency 
of the wetted wall surfaces. 


A liquid seal between the first 
heating and gas removal stage and 
the later deaeration stages pre- 
vents highly contaminated vapors 
from the first stage contacting the 
water in the deaeration stages. 


The design of this interstage water 
seal provides automatic compen- 
sation for vapor pressure losses 
through the system. 


The wetted wall deaeration sec- 
tion contains more surface area, 
and provides greater vapor turbu- 


lence and water agitation than any 
other tray deaerator made. 


The American Deaerator has the 
capacity to thoroughly deaerate 
under the most difficult condi- 
tions and establishes an improved 
standard of performance in the 
industry. 


Your inquiry for authoritative ad- 
vice involves no obligation... 
may we offer our experience to 
your deaeration problem? 


LEHIGH AVENUE & FOURTH STREET + PHILADELPHIA 33, PENNA. 


FILTERS * SOFTENING SYSTEMS * CHEMICAL FEEDERS « ION EXCHANGERS « RE-ACTORS + SWIMMING 
POOL EQUIPMENT + DE-GASIFIERS * WATER TEST SET E-CA IBONATORS + ALKALIZERS 


suai Ses 


POWER ENGINEERING 


Chicago, Illinois 





favorite for low annual capacity fac- | 
tors, particularly when combined 
with low fuel prices. 

2. The highest pressure and tem- 
perature cycles, both straight regen- 
erative and reheat regenerative, are 
represented by curves having steep 
slopes and appear to be justified only 
by very high annual capacity factors 
and high fuel prices. 

3. But keep your eye on the mod- 
erate pressure and temperature cycle 
as exemplified by the 1450-psig 1000/ | 
1000-F reheat regenerative cycle 
it appears to have everything! 


We ud 


=e 


DEATH OF H. C. CARROLL 


H. C. CARROLL, member of the con- 
sulting engineering firm of Carroll, 
Bechtel & Langtry of Chicago, died of a 
heart attack on December 25, 1951, at 
his home in Evanston, Illinois. He was 
71 years old. 

Mr. Carroll was well known to many 
POWER ENGINEERING readers as a con- 
sultant on fuels, fuel testing and general 
power plant design and operation. He 


TiIFRoI AGS 


300 lbs. of te 


Safeguard your eyes from scalding steam 
and flying glass. Watch your water level 
safely through SONDERGLASS, the safe 
gauge glass. Virtually two tubes in One 
. . « the outer hardened to resist cold 
drafts and erosion . the inner to 
withstand great heat. 





was a member of ASME, and an active 
member of the Society’s Boiler Code | 


Committee. He was a licensed profes- 
sional engineer in Illinois, Indiana, Mich- 


Sonderglass has been dipped into 450°F 
oil and repeatedly plunged into cold water 
without spalling or cracking. 


igan and Wisconsin. 

Since 1927, Mr. Carroll has been | 
Director of the Mechanical Engineerin 
Department of Commercial Testing on 
Engineering Co. of Chicago. In 1949, 
that company established a separate 
division to handle its consulting work 
and Mr. Carroll and two other members 
of the testing company, Messrs. Bechtel 
and Langtry, have carried on that enter- | 
prise ever since. 

Mr. Carroll was graduated from Cor- 
nell University in 1903 as a mechanical | 
engineer with the degree of M.E. He 
then served for 5 years with Westing- 
house Machine Co. 

From 1908 to 1910 he was design and 
construction engineer for the Wabash 
Valley Traction Co. and from 1911 to 
1913 chief operating engineer for the 
Indianapolis, Terre Haute & Eastern 
Traction Co., in direct charge of the 
25,000-kw West 10th Station. He then 
served from 1913 to 1917 as superin- | 
tendent of power for Indiana General 
Service Co., Muncie Division, American 
Gas & Electric Corp. He was chief engi- | 

| 
| 


Today, equip your boilers with the safe 
glass — Sonderglass — and enjoy the 
satisfaction of knowing that you have the 


HONOR 


THE SAFE GAUGE GLASS 


EFLECTING 


mofcccc 








~HO00DGU) 
A. W. CHESTERTON CO. 
6 Ashland St., Everett 49, Mass. 


neer of Kentucky Avenue Station, In- 
dianapolis Light & Power Co., 1917- 
1918, assistant superintendent of Con- 
struction and Operation, U. S. Nitrate 
Division No. 2, Alabama Power Co., 
1918-1919 and later superintendent of 
operation. From 1919 to 1922 he was 
superintendent of power for Merchants 
Heat and Light Co. at Indianapolis. 

In 1922 to 1927, Mr. Carroll engaged 
in private consulting engineering prac- 
tice in Indianapolis and in 1927 joined 
Commercial Testing & Engineering Co. 


() Send more data on Sonderglass 
00 Who is my distributor? 


Name Company 


Eienenentnee en apasimeenen 





Street 





City State 





POE 
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In 10 years or 20 or even 30 years, your WICKES 

Boiler will still be going strong. For almost a century now, 

The Wickes Boiler Company has been leading the field in the 

manufacture of efficient high-pressure water tube boilers that are 

really built to last. Throughout the world, industries that depend on 

steam have learned by long experience that they can depend on 

WICKES Steam Generators. The Type $ 2-Drum Boilers shown 

here have found wide acceptance in the chemical processing 

industry because they are adaptable to any standard method 

of firing —oil, gas, single retort underfeed or spreader stoker. 

Each of these Type S Boilers is capable of delivering 35,000 Ibs. 

of steam per hour. And the low head design makes them 

especially practical where space is limited. WICKES can fill your 
requirements for steam generators up to 250,000 Ibs. per THE WICKES BOILER ¢o. 

hour and 950 Ibs. per square inch. If you have a boiler problem, 

our knowledge and experience is available to you without SACMAW, MICINGAN 

DIVISION OF THE WICKES CORPORATION 


obligation . . . write today for descriptive literature on 
WICKES’ complete line of steam generating equipment. RECOGNIZED QUALITY SINCE 1854 


132 


SALES OFFICES: Atlanta * Boston * Chicago * Cincinnati * Denver 
Detroit * Houston * Indianapolis * Los Angeles * Milwavkee * New York City ° Picbuegh * Saginaw * Son Francisco * San Jose 
Springfield * Seottle * St. lovis * Tula * Mexico City * Buenos Aires * Manila © @ Montevideo * Sen jven,P.R. * Victoria, B.C. 
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we: 


ENGINEERING BOOKS 


Silat” age 
? 


The Handbook of Measurement and 
Control, edited by M. F. Behar; First 
Edition; hard-bound; 814 by 111% in.; xvi 
plus 291 pages; illustrated; published by 
Instruments Publishing Co., 921 Ridge 
Avenue, Pittsburgh, Pa. Price $4.00. 

Feature of this book is that although 
every class and type of measuring instru- 
ment and of automatic-control device is 
described adequately, explained fully, and 
illustrated diagrammatically, commercial 
products are neither pictured nor even 
named in the text. Each chapter describing 
the methods of measuring and controlling 
a particular condition is followed by adver- 
tising pages, in which a number of instru- 
ment companies describe their respective 
commercial embodiments of the methods 
described in the immediately-preceding 
text 

The book consists of two halves: the 
first half original and unparallelled; the 
second half consisting of deat on spe- 
cific subjects which are treated in other 
books. Thanks to the first half, this book 
is the first one —so its publisher claims 
in which the old-new science of measure- 
ment-and-control is adequately presented. 

The first part of the book shows how in- 
strumentation interlocks with the fields of 
observation, measurement, transmission, 
control and analysis. This is followed by 
sections on thermometry, pyrometry, auto- 
matic control of temperature, flow rate 
measurement and control, positive liquid 
and gas meters, pressure and vacuum, 
speed measurement and control. There is a 
cheater on instrumentation for chemical 
analysis and control, one on determining 
physical properties and testing finished 
products. These are followed by chapters 
on electrical instruments and regulators, 
dimensional gaging and inspection, control 
valves and their application, instrumenta- 
tion in research, aviation instruments and 
nucleonics instrumentation. 

All the chapters on details are written by 
men well known in the various fields, while 
the introduction is by the editor. 

Although many books on instruments 
and controls have appeared in recent years, 
there is nothing quite like this information 
all assembled in one place. The science of 
measurement and control is advancing 
very rapidly and every engineer who has 
anything to do with it must understand 
not only the basie principles but the latest 
developments of details. He will get them 
from this book. 


Fuel Oil Manual. Ky Paul F. Schmidt. 
First edition. 6 by 9 in., illustrated, 160 
pages. Semi-flexible binding. The Indus- 
trial Press, 148 Lafayette Street, New 
York, N. Y. 1951. Price $3.50. 

Readers of Power ENGINEERING who fol- 
lowed the series of articles on fuel oil char- 
acteristics by Paul F. Schmidt which we 
published between April 1950 and May 
1951 will be pleased to know that all this 
material together with additional data can 
be found between the covers of this book. 
This manual is intended for those who 
buy, use, or sell fuel oil. Written by a 
chemist with many years experience in the 
industry, it provides a working knowledge 
of fuel oil and how to use it. 

In this book Mr. Schmidt gives complete 
data on the properties of fuel oil, the possi- 
bilities and limitations of each grade of oil, 
methods which can be used to assure uni- 


EYE-HYEs on panel at the modern 
Upjohn Company plant, Kalama- 
zoo, Mich. 


EYE-HYE Remote Reading Gage 
Saves Time-Increases Safety 


®@ Clear, mistake-proof reading of water gages right on your 
instrument panel, or wherever you want it—that’s the modern 
way to get adequate supervision of vital boiler water. EYE-HYE 
brings an accurate reading to eye-height at control stations— 
shows water level in a liquid column, like a tubular gage. But 
its image is sharper, easier to read. Reliance VIZZENE, a special 
green liquid, brightly illuminated from behind represents the 
water level. 


EYE-HYE is all-hydrostatic—is as simple as a manometer. It 
has no mechanical working parts— is calibrated at the factory for 
the individual boiler for which it is ordered. No adjustments or 
tampering possible on location. Easy to install—easy to maintain. 
Write for evidence of thousands of satisfied users. 

The Reliance Gauge Column Co., 5902 Carnegie Avenue, Cleveland 3, Ohio 


' Reliance EYE-HYE 


Remote Reading Gage 


All-hydrostatic + Reads tubular gloss gage 
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product 


Gate Valve 


TOUGH. ee but Smooth ' § 


@ Electric furnace steel is used in the manufacture 
of R-PaC Cast Steel Valves. With all parts of 
equal strength, they are tough. Bodies resist dis- 
tortion. One-piece yoke is rigid, provides perma- 
nent alignment. Gland packing stays tight at high 
pressures and temperatures. Requires little serv- 
icing. Internal design permits smooth flow and 
positive shut-off. 

You'll save money with R-PaC Cast Steel Gate 
Valves. See your R-P&C distributor or write the 
nearest R-Pa&C district office for information. 


R-PaC 
R-PaC VALVE DIVISION se Ives 


AMERICAN CHAIN & CABLE 


Reading, Pa_ Atlanta, Baltimore, Boston, Chicago, Denver, 
Detroit, Houston, New York, Philadelphia, Pittsburgh, 
San Francisco, Brdgepert, Conn. 


form quality and efficient combustion, how 
to diagnose fuel oil troubles and how to 
remedy them. In short, it tells you how to 
get maximum value from each fuel-oil 
dollar. Under troubles and remedies are 
listed 22 of the common fuel oil troubles, 
their symptoms, and the remedy to apply 
in each instance. 

The text, which includes 34 tables, is 
divided into 24 chapters covering chemis- 
try of petroleum, petroleum refining proc- 
esses, grades and types of fuel oils, gravity, 
heat of combustion, viscosity, water and 
sediment, carbon, ash and salt residue, 
flash and fire points, pour point, sulfur, 
color, distillation, preheating of oils, sam- 

pling storage. tanks, stability of fuel oils, 
fuel oil treatments, reclaimed fuel oils, 
blending of oils, transportation and stor- 
| age, fuel oil specifications, and complaints 





2 | and causes of troubles. 


|| Power Station Chemistry 1951, A re- 


port of the Power Station Chemistry Sub- 
committee of the Prime Movers Commit- 
tee, Edison Electric Institute; 20 pages; 
illustrated; size 8'o by 11 in.; paper bind- 
ing; published by Edison Electric institute, 
420 Lexington Avenue, New York 17, 
N. Y. Price $0.50 to members, $1.25 non- 
| members, $1.35 to foreign countries. 

This publication includes a statement of 
the cubeommittee on each division of the 
subject, followed by summary of replies to 
questionnaires sent to member EEI com- 
panies on various subjects, and various 
statements from operating companies. 

The first subject is chlorination prac- 


| tices, discussion of treatment methods 


with tabulation of answers to the question- 

naires and discussion of the method. 
Next, experience with potassium boiler 

water treatment is reported by five leading 


| utility companies. 


Following this there are chapters on 
caustic washing of turbines, turbine lubri- 
cation and corrosion and failure of boiler 
handhole gaskets and handhole cap and 
seat-metal corrosion. The final section 
deals with laboratory and field testing of 
inhibited reclaimed insulating oils. 


Synchronous Machines — Theory and 
Performance. By Charles Concordia. First 
Edition. 6 by 9 in., 224 pages, illustrated. 
Cloth. John Wiley & Sons, Inc. 440 Fourth 
Ave., New York, N. Y., 1951. Price $5.50. 

This new book by Charles Concordia of 
the General Electric Company is intended 
largely for the practicing engineer who 
wants to learn something about the tran- 
sient theory of synchronous machines. It is 
an excellent book for those who have ade- 
quate skill in the use of engineering mathe- 
matics, and combines in one book mate- 
rial which heretofore has been scattered 
through the literature. Those familiar with 
the literature of synchronous machines will 
realize the importance of having practi- 
cally everything known about the subject 
between the covers of a rather small but 
intensely compact volume. As the author 
points out, it is not a text book, even 
though formulas for many specific pur- 
poses can be found in it. Rather, it is in- 
tended to be read as a whole from the 
beginning. 

The volume presents a unified develop- 
ment of the fundamental circuit theory of 
the transient performance of synchronous 
machines as currently used by engineers 
directly concerned with the prediction of 
machine performance. The material was 
written for a synchronous machines course 
that has been given at the General Electric 
Co for the past three years. The emphasis 





is on a fairly rigorous mathematical de- 
| velopment and obtaining a physical under- 
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ESIGN FOR EXPANSION 


The unit system of construction for steam power plants is the most economical 


when possible future expansion is contemplated. The first three 100,000 kw units 
with three 7,500 kw condensing house units of Pacific Gas and Electric Company’s 
new Steam Station at Moss Landing, California, were completed in 1950. An extension 
including two additional units, embodying still greater refinements for operating 
efficiency, was authorized almost immediately. These units will be placed in service 
late in 1952 and will increase the nominal capacity of the station to 522,500 kw. 
The entire plant was designed and is being constructed by Stone & 
Webster Engineering Corporation in collaboration with the Pacific Gas 


and Electric Company’s Engineering and Purchasing Departments. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 
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What’s a 4-Letter Word for LONG LIFE? 


N-A-R-] °°: CAN USE ONE 
Over and Over Again! 


118 


This True Ball Joint Makes the Difference 


Darts last longer and hence cut your maintenance 
costs for three reasons: 


NON-CORROSIVE BRONZE SEATS 


Both seats are made of non-corrosive bronze for maximum 
protection against pitting and corrosion. 

PRACTICALLY INDESTRUCTIBLE NUT AND ENDS 

The nut of a Dart and both ends are constructed of high test, 
air refined malleable iron. You get peak resistance to stress, 
stretching and wrenching. 

DROP-TIGHT WITHOUT EXCESSIVE WRENCHING 

Even though a Dart can take heavy wrenching, you don’t have 
to give it! Because it’s precision ground to a perfect sphere, the 
true ball joint gives a snug, drop-tight fit easily, quickly. It 
stays tight, too. 


In repeated use, longer life, easier 


installing — Darts give you MORE om 
for your union money! = 
= 
= 
= 


DART UNION COMPANY 


Providence 5, Rhode Island 
The Fairbanks Co. — Distributors 
Boston New York Pittsburgh UNIONS 


| lent bi 


standing of synchronous machines. Thus, 


| the reader will be equipped to extend the 


theory as he needs it and to attack new 
problems as they arise. A valuable feature 
of the book are the problems the author 
ives at the end of each chapter. The book 
as a = list of references and an excel- 
ibliography. 

As already mentioned, Mr. Concordia’s 
book demands a fairly good background 
knowledge of the subject and a familiarity 
with the use of ordinary differential equa- 
tions, and operational calculus. Also a 
working knowledge of the theory of sym- 


| metrical components, and the per-unit sys- 
tem of representing machine and power 


system parameters. 

The author is probably well known to 
most of those who can use this book. He 
is a graduate of General Electric’s 3-year 
Advanced Engineering Program, having 
been with the company since 1926. He has 
had much experience in applying syn- 
chronous machine theory to the solution 
of various machine problems. 


Defense Without Inflation, by Albert 
G. Hart; 186 pages; size 5 by 8 in.; cloth 
binding; published by the Twentieth Cen- 
tury Fund, 330 W. 42nd Street, New York 
18, N. Y. Price $2.00. 

The first eight chapters of this book, 
which analyze the main factors involved in 
paying for our large defense program with 
endangering our civilian economy through 
ruinous inflation, were written by Albert 
G. Hart, Professor of Economics at Co- 
lumbia University. Counseling closely with 
him in the preparation of these chapters 
were the members of the Committee on 
Economic Stabilization, who add their own 
recommendations for action in a final 
chapter. 

The Committee says that adequate na- 
tional defense and higher living standards 
are both within the realm of possibility 
that is, if Americans are willing to accept 
a realistic program involving personal 
sacrifices od reduced consumption in the 
initial stages of rearmament. Chief im- 
mediate needs, these economists hold, are 
pay-as-you-go taxation, limitation of bank 
credit, and a truce on customary contests 
of bargaining power and pressure among 
the interest groups. 

Because every American citizen is now 
personally concerned with this subject and 
every engineer is also a citizen, he should 
read the procedures recommended in this 
book to see whether or not he agrees with 
them. Even if he does not, he may be 
forced by circumstances to — them. 
The report describes the probable effects 
on business and on the individual citizen 
of measures which may be taken to meet 
the present emergency. The book will help 
the reader foresee and plan for the difficult 
days ahead. Yet if certain measures are car- 
ried out wisely, even under the strains of 
major defense outlays, we can keep our 
economy healthy, and maintain and even 
improve our standard of living. 


Applied Nuclear Physics by Ernest 
Pollard and William L. Davidson. Second 
Edition; 352 pages; illustrated; 6 by 9 in.; 
cloth; published by John Wiley & Sons, 
Inc., 440 Fourth Ave., New York, N. Y.; 
price $5.00. 
To those who have been interested in 
the subject of nuclear physics for a period 
of ten years or more, this new edition of 
Pollard and Davidson's book will be very 
welcome. For many years this book was 
one of the few textbooks available on the 
subject and it was always one of the best. 
The First Edition appeared in 1942 during 
(Continued on page 140) 
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CASE STUDY NO. 2 


Metalworking Plant Surprised! 


CASE STUDY NO. 1: 
88 Carloads 


Here's a photographic equipment manufac- 
turer with a systematic metal-salvage program. 
No more scrap, they said. Yet, after more 
careful study, hey found 88 carloads of heavy 
iron and steel scrap in a 30-day period! 


This big fabricator reported all —_. being turned 
in. When told needed scrap includes old equip- 
ment, not just “production” scrap, they uncov- 


ered extra tons of iron and steel. 


You, too, may have iron and steel 
scrap you don’t know about. Almost 
any plant has. 

That scrap is badly needed to aid 
defense. Steel mills may have to let 
furnaces grow cold unless they get 
more scrap to meet the needs of great- 
ly expanded capacity. 

Remember—we need 3000 carloads 


CASE STUDY NO. 3: 
Paper Converter Delivers! 


This plant replaced 3000 obsolete ma- 
chines with new ones. Held old ones for 
occasional spare parts. Changed mind, 
scrapped 2800, pel sew inventory. 


of scrap a day for steel mills and 
foundries—much more than we are 
getting now. Every pound counts. 
Start your scrap salvage program today 
by writing for your copy of “Top 
Management: Your Program For 
Emergency Scrap Recovery”, to Ad- 
vertising Cuuncil, 25 W. 45 St., New 
York 19, N. Y. 





NON-FERROUS SCRAP IS NEEDED, TOO! 


This advertisement is a contribution, in the national interest, by 


POWER ENGINEERING 
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, HELPFUL BULLETINS 


(Continued from page 36) 


the welding of various metals. Presents up- 
to-date condensed information on recom- 
mended electrodes for the welding of mild 
steel, stainless steel, low hydrogen-low alloy 
steels, low alloy-high tensile steels, cast-iron, 
bronze, other metals. General Electric Co. 


131 Fusion Welding Text — Technical 

Bulletin T-2 is a 44-pp treatise on the 
fusion welding of nickel and high nickel al- 
loys; it includes more than 30 tables, almost 
50 drawings and photos. It covers various 
forms of electric arc welding as well as gas 
welding, and besides giving detailed instruc- 
tions it includes information on the ASME 
boiler code, and pickling, testing and inspec- 
tion safety methods. The International 
Nickel Co., Ine 


132 Welding Rods and Procedures — 

Publication B-13 is a 24-pp new edi- 
tion of company’s booklet giving the applica- 
tions and procedures for production and re- 
pair welding, and for building up worn sur- 
faces with bronze rods. Welding techniques 
discussed include the oxyacetylene torch, 
metal-arc, carbon-are and inert-gas-shielded 
are. U. 8. Navy and Federal specifications as 
well as other tabular data on copper and 
copper alloy welding rods are included. The 
American Brass Co 


MAINTENANCE 


133 Metallizing for Maintenance — 

Bulletin 54A, 8 pp, illustrates some 
of the many ways in which metallizing saves 
money on maintenance jobs. Covers reduced 
replacement costs, reduced repair time, in- 
creased wear resistance, better lubricating, 
other advantages. Metallizing Engineering 
Co., Ine 


134 Fast Setting Cement — This il- 

lustrated folder describes Por-Rok, 
a pourable cement for quickly and perma- 
nently setting anchor bolts, repairing con- 
crete floors. Gives instructions for use, test 


data. The Hallemite Mfg. Co 


Houston Lighting & Power Company is a 135 More Holes in a Hurry — Form 
leading factor in the power field of the great southwest. That it approved the 2400 is a 36-pp pocket-size booklet 


selection of Green Draft Fans by the boiler manufacturer —in this case Riley which not ob prov _ coining a. 

P acturer’s s als »s 
Stoker — is evidence of high acceptance in the field. No utility can afford to os ee Loy A - - gives 
operate with inferior or unsuitable equipment at any point. It must have equip- service from portable electric drills. Dis- 
cusses motors, drill cord, drill chuck, right 
and wrong drill bit grinding, drilling of vari- 
ous materials, and drill maintenance. In- 
To Houston Lighting & Power can be added other well-known recently completed cludes tables of tap drill sizes, drilling speeds, 


utilities that are Green Fan plants, among them the following: other data. Mall Tool Co 


ment that is not only highly efficient but right. 





Floor Maintenance Products — 
Central Hudson Gas & Electric Co. 136 This attractive 6-pp folder presents a 
Atlantic City Electric Co. 4 . condensed, over-all view of manufacturer's 
Virginia Electric & Power Co. ( floor machines and attachments and floor 

cleaning preparations and replaces several 
Monongahela Power Co. single-sheet bulletins on the various products 
Louisiana Power Light Co. Complete with application information, speci- 


Kansas Gas & Electric Co. fications, necessary instructions; stresses ad- 
vantages of the various items. Multi-¢ 


El Paso Natural Gas Co : Products, Ine 

Pacific Gas & Electric Co. 

South Carolina Public Service Authority ‘ OTHER EQUIPMENT 
i 


Buffalo Niagara Electric Corp. 
137 Heating, Air Conditioning Book 

: sos — Bulletin PB-290, 36 pp, is the first 

With utilities as with industrial power plants, it’s safe complete, condensed catalog covering com- 
to ‘Go on Green” when it comes to draft fans. pany’s full line of air conditioning, heating, 
Our Catalog No. 168 ventilating and heat transfer equipment to 
tells all r about Green be published in five years. Supplements some 
Fans. Write for a copy. 40 specialized bulletins on various product 


TRE lines. Presents terse descriptions, cutaway 

1 drawings, photos, construction features and 

| tables of capacities, sizes, dimensions. Recent 

developments featured include the CenTra- 

F ° Vac hermetic centrifugal water chilling units 
uel Economizer The Trane Co. 

138 Improved V-Belts — Bulletin 6868- 


E describes the ‘precision balanced’’ 

Cc oO M PA N Y INC. and “more grip, less slip’’ features of com- 
pany’s Condor V-belts. Construction fea- 

——__—_—— ‘ tures, based on new precision-control meth- 
BEACON 3 NEW YORK on ods and stronger materials, are explained. 


Installations are shown, and a table of stand- 


ECONOMIZERS ® FANS © AIR HEATERS © CINDERTRAPS | ard sizes and list prices included. Manhat- 




















tan Rubber Div. Raybestos-Manhattan, Inc. 
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What’s U. S. Rubber 


doing in 


power plants? 


U. S. RUBBER EXPANSION 
JOINT between turbine 
‘ " . . and condenser in a power 
Among other things, U. S. Rubber Expansion Joints station of a utility com 
are working in most utility power companies. U. S. pany. U. S. Rubber, the 
> : ate, ee ss a originator of rubber ex- 
Expansion Joints connect turbines and condensers, pantie jolie, also aaa 
allowing for expansion and contraction, isolating vi- ufactures rubber expan- 
bration. Most important, these joints supply a tight an ane 
. ° . naw ieatile water lines, blower lines, 
seal — a vital point in a vacuum system (28” to 30 and other applications 
mercury). 
The engineers of United States Rubber Company 
have OVER 28% YEARS’ experience in designing and 
building expansion joints to meet special conditions. 
They can make practical recommendations for their 
use with almost any kind of mechanical equipment. 
Write to address below. 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION * ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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| 139 Noise Elimination — Industrial 

noises and their control are discussed 

in this new pamphlet. Shows principle of 

noise measurement, and how these noises are 

| related to the human ear. Covers types of 

industries that can profit from control of dis- 

turbing noises, including those of power 

plants, manufacturing plants, and of such 

| equipment as air conditioning systems, com- 

| pressors, diesel engines, generators. Industrial 
Acoustics Co 





140 Turbine Oil Conditioning — 

Bulletin 832-P, 12 pp, offers a 
detailed explanation of the reasons for 
turbine oil conditioning, the way in which 
company’s dry type conditioning equip- 
ment nullifies or prevents factors which 
promote deterioration of oil, and the 
question of system efficiency as affected 
by circulation rate and system capacity 
Fully illustrated, tells how system works, 
describes equipment, some typical meth- 
ods of installation. Includes dimensicns. 
Bowser, Inc. 











141 Axial Flow Blowers — Described 
in this bulletin are compact, axial 


si ews) 
flow positive pressure blowers for handling 
CC O gas or air under pressure or vacuum. Shows 
sctional vie f the blower, detail of r 
10 (FROM CORROSION) and eaie uber sanmndiy “Tells applications, 
advantages of the blowers, includes specifica- 
tions, capacity data. Blower-Stoker Div., 
. ° 
Because GomyAVou Circulates to Control Corrosion 
142 Economical Arch Nosing — Bul- 
letin 751 describes a simple but in- 


Read Standard Corp. 
CORAVOL circulating throughout your steam genious methods of building nosings for al- 
. . 10st any type of he: f ace or fs ] 
system protects it from corrosive attack. CORA- nosing of open hearth furnaces. According to 
bulletin this is a standardized nosing using 


VOL saves costly pipe repairs and replacements universally adaptable castings, a minimum 


number of refractory shapes, minimum head- 


— maintenance labor — hours and days of shut- room, and affording maximum space for air 
. | cool Geo. P. Re es Co. 

down loss. CORAVOL cleans out clogging rust eae ea 

deposits, improving heat transfer, restoring | 368 Ee es. Se 


© ao? ° 1 °° the number of gallons of a liquid in any hori- 
original capacity of lines and efficiency of zontal tank without the use of _— for- 
mulas or computations. Chart and explana- 

valves and traps. tion are printed on letter-size card suitable 


for wall, desk or file folder. Armstrong Ma- 


CORAVOL, the original* amine process, has chine Works. 
the flexibility that lets it conform to each indi- | 144 Continuous Weighing Feeder — 


Bulletin 35—F5B describes company's 


vidual need. The CORAVOL you will use is Belt Gravimetric feeder for the continuous 
weighing and feeding of dry materials at 


formulated to do the best protective job under | eapacities from 100 to 100,000 lb per hour. 
n° Lists features of the feeder, describes opera- 
your own plant conditions. 


ed 


tion of major parts, illustrates mechanism. 
| Omega Machine Co. 


CORAVOL IS PART OF A COM- | 
. y dl — Bull 
PLETE TECHNICAL SERVICE 008 ee Fr cce tatenatien 


which provides special chemical *The use of CORAVOL in | on latest designs and developments of com- 
steam systems is covered by pany’s belt conveyor idlers and machinery 


formulas for: boiler feed water U. S. Patent No. 2053024, The Includes general engineering yey 
foam prevention . . . hot , z helpful in designing and specifying belt idler 
he fri : ween Chemical Co.. hence equipment and cross-section drawings of 

water supply . . . retrigerating of this patent, grants licenses both steel and cast gray iron idler rolls. New 
brine ‘ cooling and condenser under which volatile AMINES data on a return belt training ay is _, 
> ther w aris »wly-develope 

water... rapid scale removal purchased from other sources | together with material on newly-de pec 
may be used in steam systems 


; | steep-angle troughed belt idlers and steep 

. coagulation . . . algae con- upon payment of royalty to angle troughed belt self-aligning pow - 

ae i ; formation on lubrication material and tech- 

3 fuel oil supply ri oes aR a niques 18 provided; correct maintenance 
soot removal. | procedure is also presented. Chain Belt Co. 

















“1| 146 For Fuel Flexibility — Form AD- 
MAIL COUPON TODAY for | 101 descibes a gas and combination 
oil and gas burner that's fast heating, clean, 
Complete Data about the CORAVOL Process economical, and affords quick changeover of 
Western Chemical Company, fuels. Illustrates several models, stresses ad- 
717 Washingten Street, vantages, discusses safety and combustion 
Kansas City 6, Missouri controls. Includes ratings and capacities. 
. Be Cleaver-Brooks Co. 

Send me full information about CORAVOL. 

WESTERN NAME = 147 Seagate and How to Use 


hem — A good refresher course on 
C H E M ! C A L FIRM - _ —$————————— modern fire-fighting devices and the dif- 
ferent fire extinguishing agents used in them 

C O M PANY ADDRESS is contained in “Correct Fire Protection,”’ a 
city 32-pp_ illustrated booklet. Iilustrates and 

717 Washington Street : describes various sizes of units available for 
Kansas City 6, Missouri — | use with different kinds of extinguishing 

agents. American-LaFrance-Foamite Corp. 
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BUSINESS IN MOTION 





For several years this space has been used to tell 
how Revere has collaborated with its customers, to 
mutual benefit. Now we want to talk about the way 
our customers can help us, again to mutual benefit. 
The subject is scrap. This is so important that a 
goodly number of Revere men, salesmen and others, 
have been assigned to urge customers to ship back 
to our mills the scrap generated from our mill prod- 
ucts, such as sheet and strip, rod and bar, tube, 
plate, and so on. Probably few people realize it, 
but the copper and brass industry obtains about 
30% of its metal requirements 
from scrap. In these days when 
copper is in such short supply, 
the importance of adequate sup- 
plies of scrap is greater than 
ever. We need scrap, our indus- 
try needs scrap, our country 
needs it promptly. 

Scrap comes from many dif- 
ferent sources, and in varying 
amounts. A company making 
screw-machine products may 
find that the finished parts 
weigh only about 50% as much 
as the original bar or rod. The turnings are valu- 
able, and should be sold back to the mill. Firms 
who stamp parts out of strip have been mate- 
rially helped in many cases by the Revere Tech- 
nical Advisory Service, which delights in working 
out specifications as to dimensions in order to 
minimize the weight of trimmings; nevertheless, 
such manufacturing operations inevitably produce 
scrap. Revere needs it. Only by obtaining scrap 
can Revere, along with the other companies in the 
copper and brass business, do the utmost possible 


in filling orders. You see, scrap helps us help you. 

In seeking copper and brass scrap we cannot ap- 
peal to the general public, nor, for that matter, to 
the small businesses, important though they are, 
which have only a few hundred pounds or so to dis- 
pose of at a time. Scrap in small amounts is taken 


by dealers, who perform a valuable service in col- 
lecting and sorting it, and making it available in 
large quantities to the mills. Revere, which ships 
large tonnages of mill products to important manu- 
facturers, seeks from them in return the scrap that 
is generated, which runs into 
big figures of segregated or 
classified scrap, ready to be 
melted down and processed so 
that more tons of finished mill 
products can be provided. 

So Revere, in your own inter- 
est, urges you to give some ex- 
tra thought to the matter of 
scrap. The more you can help 
us in this respect, the more we 
can help you. When a Revere 
salesman calls and inquires 
about scrap, may we ask you to 

give him your cooperation? In fact, we would like 
to say that it would be in your own interest to 
give special thought at this time to all kinds of 
scrap. No matter what materials you buy, the 
chances are that some portions of them, whether 
trimmings or rejects, do not find their way into 
your finished products. Let’s all see that every- 
thing that can be re-used or re-processed is turned 
back quickly into the appropriate channels and 
thus returned to our national sources of supply, 
for the protection of us all. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton 111; Detroit, Mich; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
ales Offices in Principal Cities, Distributors Everywhere 


SEE “MEET THE PRESS" ON NBC TELEVISION EVERY SUNDAY 
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CATALOG LIBRARY 234 ny =: for Severe Service — This 


* 4-pp bulletin describes a flange spe- 
Continued from page 46 cially developed for services involving severe 
ing pipe sizes and wall thicknesses currently ibrasion and corrosives, and for suction and 
established as standard, plus what is believed discharge service. Goodall Rubber Co. 
» be a most complete tabulation of dimen- 
ional properties of commercially available 235 Pressure Reducing Valves — Se 
izes of steel pipe. Tube Turns, Inc lection and engineering data on pres- 
sure reducing valves, including those for 
232 Piping Pointers This is com- — e control el —— steam or water 
pany's highly popular 36-pp manual pressures, are presented in 12-pp Bulletin 
ering fundamentals of sound piping prac- 477-A. Northern Equipment Co 
ces. Discusses various types of valve de- 
signs and how each should be used. Pictures ELECTRICAL 
and names more than 80 fittings and c 236 Power Factor Correction — Ex 
saene llustrated how-to-do-it features. In- amples showing basic considerations 
cludes 8 pp valve selection guide. ¢ , in the improvement of system power factor 
are contained in Bulletin 05B7465. Points 
233 + are me and Fittings — Twelve-pp out advantages of improving plant power 
stalog 50 covers manufacturer's factor and advisability of keeping load power 
unions of all types, elbows, tees and factor up to 0.8 lagging or higher; tells how 
lescribes and illustrates special the effects of low power factor can be cor- 


M. Dart Mfg. Co rected. Allis-Chalmers Mfg. Co 


GOODALL PACKINGS... 
for cu 


“Meng Mate’ 
MOLDED LIP PACKING 


Self-sealing, automatic. Designed to defeat 
friction wear on rods and plungers under air, 
gas, oil, chemicals, steam, water, solvents. 
Sealing is regulated by pressure. Available 
in ring form for all rod and stuffing box 
sizes. 


x ™ 


STYLE A-400. High Pressure 
ASBESTOS PACKING... 


A truly high-quality piston packing for steam, 
gas and oil under pressures up to 300 Ibs 
p.s.i., and temperatures to 425° F. Made of 
tightly woven asbestos, carefully finished, and 
lubricated with graphite 


STYLE A-444. Square Braid 
ASBESTOS PACKING 


For centrifugal or rotating pumps handling 
hot or cold water, steam, brine, ols and various 
acids. Produced from long-fibre asbestos yarns, 
square plaited, with each strand thoroughly 
graphited. Will not carbonize or harden. All 
sizes. 


The Goodall Packing line also includes Braided and Twisted Valve C 

Stem Packing; Long Line Flax Packing; Low Pressure Duck and Rubber saieeee amp cmuanceie 7 
Steam Packing; Hot Oil Packing; Plastic Packings; plain and wire- 

inserted Red Rubber Sheet Packing, and many others. KENTUCKY SYNTHETIC RUBBER 


Contact Our Nearest Branch, or Send Catalog 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 
Branches: Philadelphia - New York » Boston - Pittsburgh - Chicago - Detroit - St. Paul « Los Angeles 


Est. 1870 Son Francisco - Seattle - Portiond - Salt Lake City - Denver - Houston - Distributors in Other Principal Cites 
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237 Co-ordinated Protection of Mo- 
tors — The interlinked protection of 
circuits, motors and personnel is explained 
in 12-pp Bulletin DB-4673 on high-voltage 
combination starters. Because almost every 
2300/4800 v power system can produce high 
currents under short-circuit conditions, book- 
let stresses this interlinked protection, cov- 
ering three classes of combination motor 
starters. Westinghouse Electrie Corp 


238 Care of A-C Rotating Equipment 

To promote intelligent, consistent 
maintenance of electrical machines, company 
offers Bulletin O5R7417, a series of articles 
by Fraser Jeffrey. Contents of the 24-pp 
booklet cover preventive maintenance and 
machine repairs, drying moist insulation, 
measuring insulation resistance. Allis-Chal- 


mers Mfg. Co 


239 Buyers’ Manual on Motors and 
Control — Fifty-pp Catalog GE 
1009 presents buying information on a care- 
fully selected group of motors, motor start- 
ers, control accessories and electronic con- 
trol. Ratings listed are those most frequently 
required. Excellent data on proper selection 
is provided. Illustrated. General Electrie Co 


PUMPS AND COMPRESSORS 


240 Compressor Selection Chart — 

Based on normal applications han- 
dling air with atmospheric intake pressure, 
this chart simplifies selection of proper size 
compressor, giving quick comparison between 
discharge pressure pounds per square inch 
gage and piston displacement cubic feet per 
minute. Shows recommended compressor bore 
and stroke in inches. Worthington Pump and 
Machinery Corp. 


241 Controlled Volume Pumping — 

Illustrated Bulletin 151, 24 pp, on 
controlled volume pumping will be of in- 
terest to engineers whose plant operations 
eall for pumping a controlled volume of 
liquid in amounts from 3 ml per hour to 50 
gpm. Describes features of company’s pumps 
and includes data for selecting pumps for 
specific applications. 170 chemicals. Milton 
Roy Co. 


242 Data on Pumps— All Types — 

Bulletins are available on centrifugal, 
reciprocating, screw and rotary pumps cover- 
ing a wide range of capacities and services. 
Includes information on single and multi- 
stage, close coupled, single and duplex piston, 
and special pumps for handling erosive and 
corrosive liquids, also high viscosity liquids, 
both lubricating, non-iubricating. Warren 
Steam Pump Co.. Inc 


243 Centrifugal Pumps C'welve-pp 

Bulletin 715-1 presents manufactur- 
er’s support-head type centrifugal pumps, 
describing and illustrating construction de- 
tails, and providing performance data, speci- 
fications and dimensions. These are single 
stage, ball bearing, enclosed impeller pumps 
for direct drive or belt drive; for general indus- 
trial use, water supply systems, booster serv- 
ice, air conditioning. Goulds Pumps, Inc 


INSTRUMENTS AND CONTROLS 


244 For Centralized Control — Bulle- 
tin 109 presents compact Mini-Line 
equipment suited to control board arrange- 
ment which concentrates vital operating in- 
formation and controls for one or more boil- 
ers, turbines or process units before a single 
—— Describes and illustrates vertical- 
e indicator units, selector valve, remote 
manual relay. Bailey Meter Co. 


245 Sp the Ratio Totalizer to 

ork — Twelve applications of com- 
pany’s cane totalizer in automatic control 
circuits are shown in 8-pp Bulletin 5450. This 
is a pneumatically operated control mecha- 
nism for combining input control pressures 
and spring forces to produce a single output 
control pressure. Hagan Corp 


246 For Practical Men — This 24-pp 

pocket-size booklet presents insu- 
lation testing in simple language. Packed with 
maintenance hints, explains electrical insula- 


Illinois 





Why 


Admiralty Condenser Tubes? 


Goo 
In order to assure uniform chemical compo- 
sition and soundness, Scovill produces Phos- 
phorized Admiralty tubes by its continuous 
billet-casting process which consistently 
maintains the optimum amount of phos- 
phorus. Adding as little as 0.02% Phos- 
phorus to Admiralty also gives maximum re- 


att gt pet 
‘ > mee <3 50 ae te ae % 
Bate a al iy ig eth 
ay Resisrar £ ; 
; ? ’ ? 


—- 


sistance to dezincification while retaining all 
the other desirable properties of this alloy, 

Scovill’s 40-page Condenser Tube Booklet 
is available to users who request it on their 
business letterhead. Scovill Manufacturing 
Company, 15 Mill Street, Waterbury 20, 
Connecticut. 


Only Scovill Phosphorized Admiralty Has All These Advantages ... 


®@ Uniformity and soundness resulting from 
Scovill i ting techniq 





© Relative i ity to dezi 





@ High resistance to steam and condensate 


@ Excellent performance in fresh, salt or 
brackish waters 


ificati @ Required heat 


£ 1. 





© Superior resistance to general corrosion 


® Good resistance to velocities under 7 fps 


SCOVILL CONDENSER TUBES 


iA PRODUCT: 
iOF scovitt: 





“You can’t buy better brass” 
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ARE YOU ! 


URE OF PROTECTION 


THROUGH YOUR GROUND CONNECTIONS ? 


Biddle Ground Tester measures low resistance 


Photo Courtesy Copperweld Co. 

In spite of apparently good lightning rod or 
arrester protection, lightning frequently will 
cause severe damage if high ground resist- 
ance hampers its dissipation in the earth 
Lightning storms are prevalent in the north- 
states during the spring and fall 
Plants in this section should make 


eastern 


months 


a thorough round of ground resistance tests. 
Aside from the hazards to personnel, thou- 
sands of dollars may be saved in damage to 
electric al equipment and in loss of power 
and stoppage of production. 


The MEGGER® Ground Tester is the 
easiest, quickest and most accurate method 
of determining ground resistance. It is an 
instrument specially designed for the pur- 
yose and should be used wherever possible. 
Jirect readings are automatically obtained 
in ohms. It provides its own source of 
current—no Seatecion, or other remote 
source required. It’s easy to carry, too. Has 
approval of the Associated Factory Mutual 
Insurance Companies. 


Don’t put it off—write today for ““Ground- 
ing Electrical Circuits Effectively” by . 
Eaton (Bulletin 25T2-P.E.) and our Biddle 
manual on “Ground Resistance Testing” 


(Bulletin 25J-P.E.) 





Men concerned with all-around-the-plant 
Jectrical tests and resistance measurements 
ll us that these are “indispensable” tools: 





Midget Megger 
Electrical Insula- 
tion Tester for de- 
tecting dirt, moisture 
and deterioration in 
failure 
or as a trouble 
shooter after failures 


advance of 


occur 


The Midget Megger Circuit Testing 
hmmeter for measuring conductor 
tance of coils, contacts and relays, 
checking continuity of circuit and 
yunded parts 


Be sure to write for your copy of our 
new Bulletin 21-85-P.E. today 


JAMES G. BIDDLE CO. 
1316 Arch St., Philadelphia 7, Pa. 


Please mail me 
sulletin 25J-P.E 
Thank you 


Vame 
Job 


Company 


{ddress 


JAMES G. 


February 


Bewpesce CO., 
ee 


ELECTRICAL TESTING + SPEED MEASURING INSTRUMENTS + LABORATORY & 5S 


HERE’S A “GOOD COMPANIONS” KIT FOR PRACTICAL 
ELECTRICAL ENGINEERS AND MAINTENANCE MEN 


Bulletin 25T2-P.E. 
Bulletin 21-85-P.E, 


T3716 ARCH ST. 
PA. 


1ENTIFIC EQUIPMENT 


tion, tells how it can be tested and what 
makes it go bad. It describes the Megger in- 
sulation tester and justifies its cost in long 
run economy. James G. Biddle Co. 


247 Electronic Control System — Bul- 

letin A-701 introduces company’s 
Autronic system, a miniature all-electronic 
system for controlling pressure, temperature, 
flow and level, intended for use in chemical 
processing plants, refineries, central stations, 
other applications where fast, accurate con- 
trol is required. The Swartwout Co. 


248 Instruments, Control Systems — 
Twelve-pp Catalog 513 presents man- 
ufacturer’s line of instruments, control sys- 
tems, regulating valves and desuperheaters. 
Covers draft and pressure instruments, boiler 
meters, recorders, thermometers, regulators, 
combustion controls, pump controls and 
many others. Republic Flow Meters Co. 


249 Control from a Distance — Eight- 

pp Bulletin 230-H4 describes com- 
pany’s Chronoflo Telemeter for transmitting 
information and controls over a simple two- 
wire electrical circuit for unlimited distances. 
Explains operation of transmitter and re- 
ceiver, illustrates mechanism and installa- 
tions. Builders-Providence, Inc. 


250 For Feedwater Analysis — Bulle- 

tin 148 BP contains a_ technical 
discussion of manufacturers analyzers for 
determination of dissolved oxygen and hy- 
drogen in feedwater. Discusses both O3 and 
H units as to function, ranges, accuracy. 
Cambridge Instrument Co., Inc. 


251 Temperature Regulators — 
Twelve-pp Bulletin T, Catalog 80, 
describes manufacturer's line of regulators 
for controlling temperature of liquids and 
gases, giving their applications, operating 
characteristics, construction specifications, 
dimensions. Eight instruments are presented. 
Fully illustrated, includes selection and ap- 
plication chart. Foster Engineering Co. 


252 For Determining Steam Con- 

sumption — Bulletin R-513 ex- 
plains design, construction, installation and 
operation of manufacturer's rotary conden- 
sate meter, an economical means of deter- 
mining steam consumption where all con- 
densate can be captured. Includes size, 
dimension and weight table, simplified piping 
diagrams for both gravity, vacuum systems. 


American District Steam Co., Inc. 
253 Pressure Regulator — Bulletin 
1-B, 8 pp, discusses design, operation 
and applications of a super-sensitive pressure 
regulator; shows typical installations. Also 
covers a compound regulator for controlling 
back pressure relief valve and high pressure 
make-up valve. Atlas Valve Co. 


254 Steam Calorimeter — Bulletin 115 

discusses an improved U-path calo- 
rimeter combining a throttling, separating 
and re-evaporating calorimeter in a single 
chamber. Explains construction and opera- 
tion of the unit. Ellison Draft Gage Co., Ine 


PACKINGS 
255 Pump Retin — ae for 


reciprocating and centrifugal pumps 
are described in this folder. Covers packings 
for practically all services. Johns-Manville. 


256 Long Wearing Piston Packing — 
Form 4502, 8 pp, stresses use of com- 
pany’s composition cups for packing the 
pistons of air and hydraulic cylinders and 
reciprocating pumps. Engineering informa- 
tion covers properties, textures, temperature, 
pressure data. Darling Valve & Mfg. Co. 


257 Seals for Bearings — Complete in- 
formation on manufacturer's Klozure 
oil and grease seals for bearings is available 


in 100-pp Catalog 10. Fully illustrated in 
color, pictures all types of these seals, typical 
applications and lists sizes and part numbers. 
Also describes in detail mechanical pressure 
seals for rotary shafts. The Garlock Packing 
Company 
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No two coal handling problems are exactly alike although 
practically all of them boil down to G-W’s four basic types 
of storage and handling. 

For example, at a large U.S. Government arsenal, 
G-W designed and installed the suspended steel bunker 
with a gravity discharge bucket elevator shown at left. 
Coal is carried on the upper run of the conveyor, per 

mitting free access to machinery and maximum 
bunker capacity. A cab-type weigh larry with re- 
cording beam provides clean, economical operation 


G-W conveyor system with capacity of 60 tons per 

hour. System consists of a Rail and Truck Hopper, a 

30-inch Apron Conveyor, Gravity Discharge Elevator, 
Suspended Steel Bunker and a 2000-Ib. 


No matter what your coal and ash handling problem is, from 


one of 4-basic ... Concrete Silos, Vitrified Tile Silos, ~ 

Cylindrical Steel Tank, and Suspended Steel Bunker . .. G-W 

engineers can install the most efficient and economical storage 

and automatic handling system to fit your requirements of 

COAL space, capacity and initial cost. Their recc ions to 
HANDLING] you, will be based on more than 140 years of design and 
costs 


engineering experience and on the performance records of 
hundreds of successful i 


Fourteen interesting case his- 
GiFForD-Wooo Co 


tories, based on these 4 G-W 

° basic desi are described in 
since 1814 Pare Bulletin No. 300. Write for 
actory: today 
420 LEXINGTON AVE. Hudson, N.Y. 565 W. WASHINGTON ST y copy, : 


G-W HANDLES IT...faster. easier. cheaper 








NEW YORK 17 
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258 Metallic Packing — An elastic me- 
tallic packing for compressors, en- 
gines and pumps is described as to construc- 
tion and advantages in this illustrated bulle- 
tin. Explains easy installation of the packing 
illustrates reciprocating rod and rotating 
shaft installations. A. W. Chesterton Co. 


259 Packings and Gaskets — Catalog 

P-100C, 32 pp, covers 95 most popu- 
ur packings and gaskets in company’s line, 
furnishing details of construction, service 
ommendations and size information. In- 
recommenda- 


Pack- 


ludes charts shewing specific 
tions for a wide variety of applications 
ng Di Raybestos-Manhattan, In« 


FANS, BLOWERS 


260 Mechanical Draft Fans — Me- 

chanical draft fans for both forced 
and induced draft service are described in 
20-pp Bulletin 168. Illustrated with drawings 
of typical fan types and photos of installa- 
tions, includes performance curves showing 
efficiencies of various types of fans. Gives 
onstruction features, drive arrangements 
The Green Fuel Economizer Co., Inc 


261 Axial Flow Blowers — In this 6-pp 

illustrated bulletin are described axial 

flow blowers of both turbine-driven and 

motor-driven types. Gives capacity and di- 

mensional data, operating range and specifi- 
ations on both types. L Wing Mfg. Co 


BOILERS AND AURXILIARIES 


262 Re-Circulation Steam Generator 

— Here's a 6-pp folder on a con 
trolled re-circulation steam generator, de- 
scribing its development and uses, such as 
applications where steam is required in re- 
locations, where demands are inter- 
or load fluctuating. Explains opera- 
Combustion Engineering- 


mote 
mittent 
tion, features 
Superheater, Inc 

263 Packaged Generators — Bulletin 


SB-38 presents company’s Keystone 


model. Photos and sketches show complete 
unit, pressure element and details of its com- 
pact design. Gives advantages of two-drum 
water boiler, three-pass gas travel, automatic 
gas or oil burner. Erie City Iron Works. 


264 ag fay Boiler — Eight- 

pp Bulletin G-72 introduces com- 
pany’'s new integral furnace boiler. Describes 
and illustrates its economy, ease of installa- 
tion and connection, flexibility, minimum 
space requirements, efficient combustion, 
fast steaming. The Babcock and Wilcox Co. 


265 Tube Expanders — Bulletin 380, 
8 pp, covers manufacturer's line of 
tube expanders for maintenance of high pres- 
sure boiler tubes, superheaters, economizers, 
circulating tubes, steam generators, other 
equipment. Thomas C. Wilson, Inc. 


266 Rotary Tube Cleaners — Bulletin 
R-105 presents air and water driven 
rotary tube cleaners and cleaner accessories. 
Illustrates several models and heads, discuss- 
ing special features. Roto Div., Elliott Co. 


267 Streamlined Baffle Wallis — Bulle- 

tin BW-44, 20 pp, describes com- 
pany’s baffle walls, showing their application 
to modern boilers and for modernizing exist- 
ing units. Fully illustrated with photos and 
drawings covering installations, remodeling 
The Engineer Co 


designs 

269 Soot Blower Head — Illustrated 
Bulletin 485 describes a rotary soot 

blower head for improved boiler cleaning. 

Explains how head is designed to give maxi- 

mum blowing pressure, is rugged, easily serv- 

iced, economical. Vulcan Soot Blower Div., 


Continental Foundry & Machine Co. 
270 Double-Walled Tubing — Techni- 
cal Bulletin 1950, 12 pp, presents 
tubing designed for conditions where single- 
walled tube can't withstand simultaneous at- 
tack from two types of corrosive media. De- 
scribes and illustrates construction, illustrat- 
ing possible metal combinations. Explains 


THE COCHRANE MULTIPORT BACK PRESSURE RELIEF VALVE 


IT NEVER FAILS! 


The 
SAFE 
Relief 
Valve 


Strarght Line Powter 
Can 


Diatram type with 
lone hfe dratram 


tubing’s use in ammonia refrigeration, boil- 
ers, steam generators and other applications. 
Discusses heat transfer properties, high tem- 
perature use. Also discusses prevention of 
galvanic corrosion. Bridgeport Brass Co. 


COAL AND ASH HANDLING 


272 Spreader Stoker Selection — 

Fourteen-pp Form F-520-A10M is 
intended to help those choosing a spreader 
stoker to get the most for their investment, 
and it points out many factors to be con- 


sidered. American Engineering Co 

273 Coal Scale — Bulletin 0250, 12 pp, 
describes a pressure-tight, automatic 

coal scale, its construction and operation. 

Shows how beam system, electrical compo- 

nents and linkages are protected from expo- 

sure to coal dust. Richardsen Scale Co. 


274 =# Ash Handling Systems — This 24- 

pp booklet offers technical informa- 
tion on hydraulic and pneumatic ash and 
fly-ash handling systems. Compiled in ques- 
tion and answer form. Discusses elements 
and advantages of various systems and dis- 
posal schemes. Schematic drawings of ar- 
rangements under specific conditions, dia- 
grams of arrangements included. Beaumont 
Birch Co. 


275 Coal Handling Equipment — 
Modern equipment for the storage 
and handling of coal and ash is presented in 
24-pp Bulletin 300. Illustrated, covers con- 
crete and tile silos, cylindrical steel tanks, 
suspended steel bunkers. Gifford-Wood Co. 


276 Spreader Stoker Data — This is a 
file of three illustrated bulletins on 
spreader stokers. The first discusses sever 
reasons for selecting these stokers and de- 
scribes their design, construction and opera- 
tion; the second, dumping grates, the third, 
installations. Riley Stoker Corp. 


277 


Efficient Coal Preparation — 
Facts on improved coal preparation 


—is yours if an Ellison 
Draft Gage shows you what goes on 
inside. Measures drafts, pressures, 
differentials. Air and fuel produce 
combustion. 
Your Ellison Draft 
Gage is as im- 
portant as know- 
ing how much fuel 
you burn. For 55 
years Ellison has 
developed Gages 


for every heating, ventilating and air 
conditioning need, industrial, institu- 
tional and domestic, and for labora- 
tory, marine and other use. 


ELLISON DRAFT GAGE CO. 


219 W. KINZIE ST. Since 1896 CHICAGO 10, ILL. 


THE ELLISON LINE ALSO INCLUDES: 


Dial Draft Gages-Bell Type - Inclined Draft Gages - Portable 

Inclined Vertical Tube Gages - Vertical Tube Gages - Oil, Heavy 

Liquid and Mercury - Single and Multi-Tube-Saturator Gages 

U Gages - Stationary and Portable - Air Filter Gages - Dial and 

Inclined Tube Types - Pitot Tubes - U Path Steam Calorimeters 
Portable Gas Analyzers—Orsat Type 


Dial Bell Gage 


There are 
NO Stuffing Boxes 
NO Weights ALL MOVING PARTS are inside housing 
NO Levers MANY SMALL DISCS instead of one large disc 
MANY SMALL PORTS instead of one large port 
Get the facts!— Write for a copy of Publication 4150 
COCHRANE CORP 3123 N. 17th St PHILADELPHIA 32, PA. 


COCHRANE 


% INSTRUMENTS — Outst 
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Compact panelboard design demands pressure gauges that combine 
extreme accuracy with smaller size, easy-to-read dials. The new 
Ashcroft Receiver Duragauges, with 342” dial, meet those require- 
ments exactly. 


Wherever pneumatic transmission and control systems are used to 
indicate pressure, temperature or flow—in power plants, refineries, 
chemical plants—these new Receiver Duragauges provide accuracy 
within % of 1 percent of the dial range. Standard transmitted air 
pressure range is 3 to 15 P. S. I. Other ranges include 2 to 14, 2 to 15, 
3 to 18 and 5 to 25 P.S.1L 

Single and Duplex Receiver Duragauges are available. The Duplex 
incorporates two separate sets of Bourdon tubes, movements and 
pointers. Bourdon tube material is heat-treated phosphor bronze, 
extra wide for extreme sensitivity, with long tip travel for precision 
accuracy. 


Duplex Receiver Duragauge—3'2” Dial Size. 
Peripheral pointer is red. 


Get complete data, including dimensions and standard graduations. 
Your Ashcroft Distributor will gladly help you select the right 
Receiver Duragauges for your specific needs. 


A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONNECTICUT 


MAKERS OF ‘ASHCROFT’ GAUGES, ‘HANCOCK’ VALVES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
‘AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX’ CRANES, ‘BUDGIT’ AND 
‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 
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for power plants are presented in this 8-pp 
illustrated booklet. Shows how coal is split, 
not crushed, by rolling ring principle utilized 
in company’s equipment to provide better 
combustion and reduced ashpit loss through 
uniform low-cost coal sizing. American Pul- 
verizer Co 


278 Single-Retort Stokers — Catalog 

350, 28 pp, is devoted to manu- 
facturer's LoStoker, a complete mechanical 
firing unit for burning various grades of 
bituminous coal with high efficiency. Text 
and pictures cover operation, design and 
application of these single-retort stokers 
Several installations are shown. Sizes, capa- 
cities given. Detroit Stoker Co. 


COOLING 


280 Heat Exchangers — Bulletin 11.0- 

O80 describes air cooled heat ex- 
changers for condensing or cooling of steam 
or process vapors, natural gas, jacket water, 
lubricating oil, quenching baths. Equipment 


Div., J. F. Pritchard & Co 
281 Cooler with Fins — A new oil and 
water cooler and advantages of its 
improved design are described in 20-pp Bulle- 
tin 1020. Explains how company's LK-Fin 
Cooler, distinguished by use of helically- 
finned heat transfer elements instead of bare 
tubes, is a lighter, more compact and less 
ostly unit. Diagrams show comparisons of 
ength and number of tubes and size of units 
for equivalent heat transfer surface. The 


Griscom-Russell Co 
282 Heat Exchangers — Bulletin 114, a 
small folder, gives concise informa- 
tion on company's Aero heat exchanger with 
balanced wet bulb control designed to cool 
or process equipment, coolants and 
liquids and gases for processing 
Niagara Blower Co 


engines 
lubricants 


operations 

283 Cooling Towers — Bulletin AQ-50 
is on packaged water cooling towers 

in 3 to 50 t sizes. Gives specifications for the 


tower and discusses special features. Also pro- 


vides dimensional and application data. The 
Marley Co., Inc. 


284 Spray Nozzle Systems — Recool- 

ing spray nozzle systems for use in 
plants operating condensers or using large 
quantities of water for cooling, are covered 
in 8-pp Bulletin 6A-SP. It details design, ap- 
plication, construction, and operation of 
spray nozzles, and diagrams typical spray 
pond arrangements. Sizes, dimensions, ca- 
pacities, and spray nozzle patterns are in- 
cluded in tabular form. Includes cooling 
performance curves for various temperature 
ranges. Schutte and Koerting Co. 


COMMUNICATIONS 


285 Civil Defense Communications 
— Form G93-122, 12 pp, pictures 
typical communications systems now in use 
which can be coordinated into a dependable 
emergency communications network in any 
community. Describes corapany’s technical 
advisory service for civil defense radio com- 
munications and lists district representatives 
available to analyze existing systems and 
form them into a single emergency network. 
Electronics Dept., General Electric Co. 


286 Power Plant Intercom System — 

A communication system custom 
tailored to individual plant conditions and 
designed for two-way conversation over mi- 
crophones and receivers, as well as paging, 
is described in this 25-pp booklet. Text tells 
how system is easily installed and is adapted 
to different noise levels of a power plant. 
Photos show installations of paging equip- 
ment. Gai-Tronics, Inc. 


CONDENSERS 


287 Steam,Condensers with Reserve 

Flow — Eight-pp Catalog 410-1 de- 
scribes a “‘self-cleaning’’ reverse-flow con- 
denser for power plant service, designed to 
virtually eliminate cleaning downtime and, 
in the case of divided water box condensers, 
eliminate operation at partial load. C. H. 
Wheeler Mfg. Co.% 3 ’ 








No Water Hammer! No “Hunting!” 
DAVIS No. 60 FLOAT VALVE 








The Davis No. 60 Float Valve, illustrated 
per- 
cold 


*“*water- 


unexcelled for dependable 


either hot or 


here, is 
formance. It handles 


with no “hunting,” no 


Opens 


pressure up to 125 p.s.i. and closes 


water 


easily against any 


hammering.” 


positively drip tight. No sticking; 
there is no internal packing to 


cause excessive friction. 


sizes \, to 


swell and 


Built in 
12 Standard con- 


struction composi- 


tion disc, bronze 


trim. All bronze or 


stainless trim avail- 


able. Contact your 


distributor or write. 


No. 60 


@ Single seat; 
pilot stem. 


@ Tight closing; 
non-sticking. 


Renewable 
disc; no inter- 
nal packing. 


DAVIS REGULATOR CO. 


Established 1875 


2508 So. Washtenaw Ave. 


Chicago 8, If. 





re. 
or 
=o 





289 Ejector Instruction Manual — 

Bulletin J-50-7 is a 36-pp handbook 
covering operation, selection, installation and 
maintenance of steam jet air ejectors. Dis- 
cusses twin and triple element ejectors, sur- 
face and - inter- and after-condensers, iso- 
lating valves, drain traps, steam and back 
pressures, steam nozzles, condensing water, 
raw water cooling, recirculation and removal 
of condensate. Foster Wheeler Corp. 

Steam Condensers — Bulletin 102, 


290 24 pp, presents manufacturer's steam 
condensers and includes photos of typical in- 
stallations as well as engineering data, discus- 
sion of air removal equipment, and chapter on 
condenser maintenance. Company's Wizard 
injector to seal small leaks while condenser 
is in operation, air erosion eliminators, divers 
lights and port gages are also described. Con- 
denser Service & Engineering Co., Inc. 


TURBINES, GENERATORS 


292 Multi-Stage Turbines — Six-pp 

Bulletin S-147 describes two of com- 
pany'’s smaller-frame multi-stage turbines, 
both of the impulse type. Construction de- 
tails are illustrated and described in detail. 
The Terry Steam Turbine Co. 


293 Turbine Generators — Bulletin 

H-18, 40 pp, covers turbine-genera- 
tors of 500 kw and above, pictures nearly 50 
turbine-generator installations, both utility 
and industrial. Brief discussions of generator 
and exciter cooling methods are included. A 
reference section offers detailed drawings 
showing a typical turbine condenser installa- 
tion arrangement. Elliott Co. 


REFRACTORIES, INSULATION 

294 Refractory Brick — Electric fur- 

nace fused refractory bricks and 
their use is described in Form 862, 16 pp. 
Gives installation procedure on a high quality 
silicon carbide brick for boiler furnaces and 
gas generators. Also describes a fused alumi- 
num brick of high refractoriness. Fully il- 
lustrated. Norton Co. 


Sign Your 


DECLARATION 
OF 
INDEPENDENCE 


Buy U. S. 
Savings Bonds! 
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Snilurducthg— 


ANEW MEMBER 
OF THE INCO FAMILY | 


Incoloy is a wrought nickel-chromium-iron alloy, 
developed as a nickel-saving companion to Inconel. 
It is a high temperature material with good resis- 
tance to oxidation, strength at elevated tempera- 


tures and workability comparable to that of Inconel. 


The principal engineering characteristics of In- 
coloy are: 


@ Oxidation Resistance —the oxidation resistance of 
Incoloy is of the same order as Inconel. It has a 
chromium content of 21% 


i Tele] Red 4 


Mechanical Property Ranges of Standard Forms at Room ‘Temperature 


Tensile Propetties 
Yield Elongo- 
Strength tion Hardness 
0.2% Offset) in 2 in Brinell 
1000 psi percent 3000 kg 


Tensile 
Strength 


1000 psi Rockwell 


Form & Condition 


Rod and Bar 
Cold-drawn 
Annealed 
As-drawn 
Hot-Rolled 
Annealed 
As-rolled 
Forged 


Wire 


Cold-drag 


Annealéd 


120-170 66-86B 
180-290 90B-30C 


120-170 66-86B 
135-220 74-96B 
135-220 74-96B 


Plate 

Hot-rolled 
Annealed 
As-rolled 


Sheet 
Cold-rolled 
Annealed 
Deep drawing 
and spinning 
quality 


Strip 
Cold-rolled 
Annealed 
Deep drawing 
and spinning 
quality 


120-180 
135-220 


Tubing 
Cold-drawn 
Annealed 


eweLeM OF SERVICE 


NICKEL A, aLtoys 


Expansion co-efficients—The expansion co-efficients 
are approximately those for Inconel. Thus Incoloy 
should have about the same high temperature re- 
sistance to cracking under drastic tempeiature 
changes. Because of its relatively high nickel con- 
tent (34%) the structure of Incoloy is stably 
austenitic showing no tendency to become em- 
brittled by precipitation of sigma or carbidic 
phases after prolonged exposure to intermediate 
temperatures. 


Room temperature properties — Room temperature 
mechanical property ranges of Incoloy mill forms 
are shown in the table on the left: 


High Temperature Properties— High temperature 
strength properties of Incoloy are comparable to 
those of Inconel. 


In terms of behavior in various high temperature en- 
vironments it is anticipated that Incoloy will be superior 
to Inconel in resistance to sulfidation, green-rot and 
molten cyanide salts. Incoloy is comparable to Inconel 
in resistance to oxidation. 


@ Work Hardening—The rates of work hardening of 
Incoloy and Inconel are practically identical. 


@ Annealing — Annealing temperatures for Incoloy 
should be within the range of 1800° F. to 2000° F. 


© Fabrication—Incoloy is workable, both hot and cold. 
It is machinable, though high-speed steel tools 
should be used. 


@ Welding — For metal arc welding, “132” Inconel 
electrode is recommended for all gauges. For inert 
gas metal arc, “62” Inconel filler wire is recom- 
mended. Sheet or strip up to 4%” may be joined by 
this method. 

Forms supplied—Incoloy is produced in the usual mill 
forms— billets, rounds, flats, hexagons, sheet and strip, 
tubing and wire. 


For additional information on Incoloy write to our 
Mr. R. F. Johnson. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


MONEL® + “R’® MONEL * “K”® MONEL * “KR”’® MONEL 
“$’"® MONEL * NICKEL * LOW CARBON NICKEL * DURANICKEL® 
INCONEL® * INCONEL “X”® * INCOLOY® + NIMONICS 
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295 Incombustible Material — “The 
Story of Kaylo,”’ 24 pp, describes 
company’s new basic material, an hydrous 


Nicholson Traps Help calcium silicate product, covering some of 


the many uses for this incombustible ma- 


terial in construction and industrial fields. 
Tells how product was developed, describes 
its properties, tells densities available for 
thermal, insulating and structural applica- 
tions; illustrates available forms. Kaylo Div., 
5 0 0 0 0 0 A yY a A R Owens-Illinois Glass Co. 
2 296 Industrial Insulations — Selection 


: and application information on insu- 
— ‘ P ating materials is presented in this 28-pp 
At one of the nation’s large trapping, which resulted from illustrated catalog. Covers block and blanket 
processing plants a campaign the installation of Nicholson nautations, paieting coment, lew pressure 
P . coverings, felt, other products. Gives specifi- 
to promote economical steam thermostatic traps. To see why cations, temperature ranges, recommended 
use by improving heat transfer an increasing number of lead- thicknesses, prices. Baldwin-Hill Co. 
efficiency has resulted in a_ ing plants are standardizing on 
yearly saving of $500,000. Nicholsons for positive drain- OTHER EQUIPMENT 
Credit for a fair portion of this age and faster heat transfer, 297 wae ABC of C= An, interesting 
. . . * ext covering role of carbon dioxide 
is given to improved steam _ send for Bulletin 450. in combustion efficiency, 16-pp illustrated 
Bulletin 452 discusses theoretical vs practical 
perfection of combustion and tells how to 
determine percentage of COs in flue gases. 
CO as a basis for figuring heat and fuel losses 
is also described and method of determining 
such losses explained. Includes scales, of total 
heat losses of various types of coal, ‘fuel oils 
and gas. The Hays Corp » 








298 Water Heaters — Illustrated 6-pp 

Bulletin 70, Section I, on instantane- 

ous type water heaters contains detailed ca- 

pacity and dimension tables for two-, four- 

BULLETIN 450 and six-pass designs, with tube bundles re- 
160 Oregon St. movable. Davis Engineering Corp. 


Wahes-Sawe 299 Fundamentals of Hydraulics — 
Technica! Bulletin B-4, 44-pp covers 
hydraulic systems, maintenance trouble- 


shooting and selection of proper fluids. Be- 
sides offering reference data to engineering 
personnel, this book is suggested as a training 
manual for maintenance supervisors, opera- 


tors. It features phantom and cutaway draw- 


TRAPS . VALVES . FLOATS eee ings illustrating functions of basic types of 











valves, pumps, hydraulic motors, torque con- 
verters. Sun Oil Co. 





300 Steam Atomizing Oil Burners — 

Sixteen-pp illustrated Bulletin 21 de- 
scribes steam atomizing oil burners and aux- 
iliary equipment for use with heavy oil or tar 
in boilers, stills, dryers and other furnaces, 
where steam or compressed air is available 
for atomizing the oil. Discusses steam and 
oil control valves. National Airoil Burner 
Co., Inc. 


301 = Air Preheaters — Illustrated Bulle- 

tin A-11610, 8 pp, defines air preheat 
and explains its benefits in terms of increased 
efficiency and capacity and flame stability. 
Provides general description of company's 
preheater, discusses its application to boiler 
plants. The Air Preheater Corp. 








302 Dowtherm Vaporizer — Bulletin 
No. 48-2, describing nage ay oa 
—_— , . . Type “A'’ Dowtherm Vaporizer, tells how 
Tough cooling jobs are easily and efficiently handled by Pritchard ee wait to dackened 0 ot Seaae eaten 
Quality Cooling Towers. Take this Mexico City installation. to previde dependable operation at maximum 
Jacket water from 6 heavy-duty diesels gets a cool-down from temperatures. The Wickes Boiler Co. 
110° to 90° F. at the rate of 12,960 GPM...and at more than 
7,000 feet above sea level! Like every Pritchard Quality Cool- 303 One-Minute Water Tests — 
ing Tower, this unit was built and guaranteed to deliver rated Rapid, simple and accurate tests for 
performance with output to spare in emergencies. Why don’t determining water ——_ are described - 
you, too, find out about the advantages of using Pritchard oe voesey Micke gx Bpee pon Bm 
Quality Cooling Towers to handle your water cooling problems? prince Sore getnns hardness, hardness due to 
Consult your nearby Pritchard representative for full information. calcium alone and hardness due to magne- 
R thus sium alone. Hall Laboratories, Inc. 
equest illustrated bulletin today. 
, pocictiond ® 304 _ =~iBibliography on Nickel Alloys — 
EQUIPMENT Sixteen-pp List A covers company's 
technical papers and commercial publica- 
tions available on nickel alloy steels, stainless 
steels, nickel cast irons, nickel brasses and 
bronzes, and nickel plating, and their uses 
Costing Tower The International Nickel Co., Ine 


canon E Q U . P M E N T D ivi s . o N Safety Valve Engineering Data 
iali Safety Valve E a— 
Steins ee Seen Dept. No. 245 908 Grand Ave., Kansas City 6, Mo. 305 How company’s safety valve works 
and its operating advantages are explained in 
District Offices: CHICAGO « HOUSTON « NEW YORK «+ PITTSBURGH Bulletin 707. Includes dimensions on valve 
‘ ., aah} es, tables on superheat correction factor 

TULSA ~ LOUL Representatives Principa’ from Coast to Coast types, table n super 
be aiid 3 Neen RS aie. as aborts : Oe bad 3 Maxwell & Moore, Ine 


Manning 
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Republic Differential Transmitter 
with cover removed. 


Spells PLUS PERFORMANCE 





The Republic Pneumatic Transmitter combines 
machine ruggedness with instrument precision 

to provide matchless performance in measuring 
flow, level, pressure or density of a wide 
variety fluids. By any or all of the following 
points, the Republic challenges comparison: 


ACCURACY of the Republic force-balance principle 
is higher than can be consistently secured and 
maintained with any other method. 1/2 of 1% 
guaranteed. 


TEMPERATURE variations of ambient atmosphere have 
negligible effect on the accuracy of the Republic 
transmitter. 


CHANGES IN AIR SUPPLY PRESSURE do not affect 
the accuracy of a Republic transmitter to any sig- 
nificant extent. A 5 psi change produces an error 
of less than 1/10%. 


CHANGES IN LINE PRESSURE—Republic differential 
transmitters are not affected by variations in line 
pressure. A patented and exclusive simple adjust- 
ment assures this protection. 


SENSITIVITY—Due to the negligible motions required 
for complete operation of all parts, for a full scale 
change, no appreciable hysteresis results from 
reversal of direction of measurement change. 


VIBRATION of any normal frequency has no effect on 
the Republic transmitter. 


LEVELING-— Since all parts are balanced, and no liquid 
is used for calibration, Republic transmitters need 
not be leveled exactly, and may be adjusted for 
installation in any position. 


FOR TWELVE YEARS Republic Pneumatic Transmitters 
have delivered unmatched performance in every 
type of installation. Complete details of design and 
operation, plus numerous application suggestions 
are combined in Data Book, 1002. Send for your 
copy, today. 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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BELMONT 


Lower Equipment 
Maintenance Costs 


Next time you order FLAX packings, 
make sure you get, finely engineered, 
carefully controlled Belmont—the Bet- 
ter Quality Flax Packings . . . all but 
the reels, come in the blue box with 
the orange colored trade mark. 
Dependable uniformity of materials, 
designs and constructions provide BET- 
TER SEALING . . . LONGER PACKING 
LIFE. It keeps equipment on the job— 
producing. It enables you to schedule 
replacement—control production fiow. 
It reduces maintenance time . . . costs. 
In reels, spirals, coils and rings, you 
can get Belmont flax, square braided, 
channel style, rubber backed and a 
variety of constructions for all standard 
and special services. And, it’s always 
uniform, because from raw materials 
to finished product, all Belmont Flax 
Packings aré scientifically formulated 
—manvfacturing operations are rigidly 
controlled to give you the utmost in 
long trouble-free, low-cost-per-year 
packing service. 
Distributors in every large industrial 
center are AT YOUR SERVICE. 
Where problems require technical and 
engineering help, write direct. 

Write for catalog #40. 


BELMONT 401X 
(Coil or Reel) — Best 
quality Line Flax Fibre 
of selected length and 
strength. 


BELMONT 9 (Coil) — 
Long line best quality 
flax stitched with 
strong linen thread 
into a moulded rubber 
ond duck channel. 


There’s a Belmont Packing 
for every service 


Rings + Spirals + Coils + Reels 
Spools + Sheets + Gaskets 
for 
Steam + Water + Oil - Gas + Air 
Acids + Alkalies + Ammonia 
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ASEE SOLICITS TEACHING AIDS 


AMERICAN Society for Engineering 
Education is issuing a call to in- 
dustry, the professional societies, 
public or private research organiza- 
tions, and the engineering colleges 
for teaching aids which may be re- 
viewed in its forthcoming Catalog of 
Teaching Aids. This publication, 
which is being prepared by the So- 
ciety through its Committee on 
Teaching Aids, will contain reviews 
of all kinds of teaching aids suitable 
for use in the teaching of various 
engineering subjects. 

First edition of the catalog will 
be limited to civil, electrical, and 
mechanical engineering, mathemat- 
ics, and engineering mechanics. This 
edition will also be limited to motion 
picture films (sound and silent), 
slides in 2 by 2-in. or 314 by 4 in. 
size, models, charts, and exhibits. 
Information on such devices should 
be sent to Professor Carl W. Muhlen- 
bruch, Chairman ASEE Committee 
on Teaching Aids, Northwestern 
Technological Institute, Evanston, 
Illinois, who will see that they reach 
the proper reviewing group. Each 
offer of a teaching aid should be 
accompanied by a written descrip- 
tion or photograph and a set of op- 
erating instructions. 

The chief purpose of the ASEE 
Catalog of Teaching Aids will be to 
help the engineering teacher choose 
teaching aids that most suit his 
particular needs and to provide him 
with the assurance that they have 
been passed upon by competent in- 
dividuals. The catalog, to be sold at 
a nominal price, will include a brief 
description of each teaching aid and 
a review prepared by a committee of 
three qualified educators in the field 
for which it is intended. The listing 
will also indicate where the device 
may be obtained, its dimensions, im- 
portant physical characteristics, any 
charge for its use, and other detail 
information which the prospective 
user would require. 


Types of Teaching Aids Needed 


The Committee asks that teaching 
aids, not “training aids”, be sub- 
mitted for review in the catalog. 
The training aid has its uses in 
teaching workers in industry how to 
perform certain manual operations, 
but in educating engineers it is neces- 
sary to provide the student with an 
understanding of the fundamentals 
of the subject being studied. For this 
reason the training aid is not ap- 
plicable to engineering education. 
Instead, what is needed are teaching 
aids, which enable the student to 
grasp more quickly the fundamen- 
tals of the science of engineering and 
then to apply them to the solution 
of actual problems. 

At the same time, the teaching aid 
must do more than entertain or just 
use up time. To be really effective, 
teaching aids must encourage and 
help the student carry out the learn- 
ing process himself 
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Consult Us For: 
CHIMNEYS ... 
FURNACE WORK... 
BOILER SETTINGS 


AMERICAN CHIMNEY eOnr. 


143 Fourth Ave., New York 3, N 
BRANCHES 

PHILADELPHIA . CLEVELAND 

® RALEIGH, N.C 


BOSTON * 
DETROIT © RICHMOND, VA 





CLASSIFIED ADVERTISING 








Surface Condenser 


FOR SALE 


One, 1950 sq. ft. two-pass Surface 
Condenser designed for 16,000 lbs. of 
steam per hour with 2210 GMP of 
steel shell; 54” steam 
and tube 


cooling water, 
inlet; Muntz metal tubes 
sheets; cast iron water boxes; dimen- 
x 16° 9 


Condition Good 


will be available about 


sions 49 
Now in service, 
March 1, 1952 

PRICE ON REQUEST 


iddress Communications to the 
Director of Purchases 


AMERICAN ENKA CORPORATION 
ENKA (near Asheville), N. C. 














ATTENTION ENGINEERS — EXTRA IN- 
COME. You get the commission when you use our 
sludge-solvent in your fuel tanks or our soot- 
remover in your firebox. For particulars write 
Amionic Chemical Co., P. O. Box 371, Taunton, 
Mass. 





USE CLASSIFIED ADVERTISING 
Tt Pays 
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ORTY YEARS AGO the automobile was a rich 
Poon toy. TV and radio were unheard of. Re- 
frigeration? You hung a card in the front window 
to signal the ice man. 

Today we drive 40 million cars, listen to 90 mil- 
lion radios, keep food in 33 million refrigerators. 

Yet millions in the rest of the world are still 
groping in the primitive darkness of 40 years ago. 

Why have we moved ahead? Competition is a 
chief reason. Only competition in business has made 
luxuries commonplace in your home today. Compe- 
tition, for example, in the production and sale of 
steel and things made out of steel. 

Steel makes progress possible—in war or peace 
... in the manufacture of everything from table- 
ware to tanks, razor blades to skyscrapers, baby 
carriages to “Big Mo’. 

How well does this competition of ours work 
in the steel business? 

... The U.S.A. shows an 83.4% gain in steel out- 
put between 1939 and 1950. The rest of the world 
shows an 0.8% loss. 

. - - In 1939, the U.S.A. under “competition” 


made 14 of all the world’s steel. Today we produce 
half—all with only 6% of the people in the world. 

. .. Steel workers under ‘‘competition” gained in 
jobs, too. There were 449 thousand jobs in 1939. 
Today—637 thousand. 

The steel industry is just one example of how a 
free competitive system works. Ours is the security 
millions of people in the world dream of when they 
embrace such dead-ends as ‘“‘planned economies’. 

Look around and see what happens when people 
hand their jobs and factories over to the government. 
Or have them taken by law. Or by force. Name it 
what you will—‘‘communism”, “nationalization”, 
“socialism’”’,“‘regimentation’’ —it is a one-way street, 
and no turning back. By then people no longer own 
government. Government owns the people. 


This report on PROGRESS-FOR-PEOPLE is published 
by this magazine in cooperation with National Business 
Publications, Inc., as a public service. This material, in- 
cluding illustration, may be used, with or without credit, 
in plant city advertisements, employee publications, 
house organs, speeches or in any other manner. 


THE COMPETITIVE SYSTEM DELIVERS THE MOST TO THE GREATEST NUMBER OF PEOPLE 
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“Freedom of thought 


and independence 


of action...’ 


DONALD W. DOUGLAS 


President, Douglas Aircraft Company, Inc. 


“Freedom of thought and independence of action are among the keynotes 
of America’s economy. They are fundamental to our way of life. Systematic 
savings through the Payroll Savings Plan help the individual maintain his own 
independence and freedom of action and make us strong as a nation.” 


In more than 21,000 large companies (employing 100 
or more) and in many smaller companies, more than 
8,000,000 men and women are helping to keep America 
strong. By systematic saving in U. S. Savings Bonds they 
are doing their part to offset inflationary tendencies . . . 
they are building a reservoir of future purchasing power 
to support industry...they are providing financial inde- 
pendence for themselves and their families. 

The widespread success of the Payroll Savings Plan is 
an excellent example of our freedom of thought and inde- 
pendence of action. Far-sighted employers offered these 
8,000,000 Americans an opportunity to enroll in the Pay- 
roll Savings Plan. There was no pressure, no emotional 
stimulation. A Payroll Savings Plan application was placed 
before them. They “signed up”—to the benefit of them- 


selves, their companies and their country. 

Has every man and woman in your company been 
offered an opportunity to share in the benefits of the Pay- 
roll Savings Plan? How about the newer employees? How 
about those who did not sign before but may wish to do 
so now? Delegate one of your top executives to conduct a 
person-to-person canvass of your employees to make sure 
that every man and woman gets an application blank. You 
don’t have to urge them to enroll, or to increase their pres- 
ent allotment—they are anxious to build for their own in- 
dependence. 

Get in touch with your State Director, U. S. Treasury 
Department, Savings Bonds Division. He is ready to help 
you—with a package plan that reduces your work to the 


minimum. 


The U.S. Government does not pay for this advertising. The Treasury Depart- 
ment thanks, for their patriotic donation, the G. M. Basford Company and 


POWER ENGINEERING 
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Control-dollars frequently bring annual invest- 
ment returns of 100% or more. When you buy 
adequate,well-applied steam plant controls, you 
increase your dollars’ ability to work usefully 
for you. 

That’s where Bailey can help: Bailey Controls 
can give you a better control-dollar efficiency. 


Here’s why: 


1. Complete Range of Equipment —fully 
co-ordinated. You need never worry that 
a Bailey Engineer’s recommendation is 
slanted in favor of a particular type of 


equipment, just because he has a limited 


line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 


boiler control systems. 


2. Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 


measurement and automatic control. 


3. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company's 
sales-service engineers are located in more 


This Bailey Boiler Control Panel in a 
mid-western industrial plant saves 
fuel and insures safe operation of a 
100,000 Ib per hr, 175 psi, sat., pul- 
verized coal and gas-fired boiler. 


industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 
imum of travel time and expense. 


For better control-dollar efficiency —for more 
power per fuel dollar, less outage and safer 
working conditions, you owe it to yourself to 
investigate Bailey Controls. Ask a Bailey 
Engineer to arrange a visit to a nearby Bailey 
installation. We're proud to stand on our 


record: “More power to you!” 


ROAD 
OHIO 


IVANHOE 
10, 


o pn 
Coutr : f for wleam lauls 
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WING 


AUXILIARY 


TURBINES 


ft EFFICIENT! SAFER 


cONTROL 


istoleje}lan 

—Adjustapie— 
SPROCKET R1 M 
with Chain Guide 


INSTALLED, AND OPERATING, 
IN ONLY A FEW MINUTES 
@Here’s easy, convenient, 
Range of OADJUST- =i ctant control of overhead, 
we out-of-reach valves—right 
valve from the floor! No expensive 
apparatus, no switches, noth- 


OPERATING RANGES 
Stand- Maximum 
ard Pressure 

Horsepowers 100 150 
Temperatures 525 750 


sizes fits all 
wheels, with 
rising or non-rising 


stems, from 2 to 30 
Vertical 





inches diameter. 
e 


Distributors in prin- 
cipal cities, or send 
for Catalog Folder 
PE-2 and name of 
nearest distributor. 


ing to break down when 
needed most! BABBITT Adjust- 
able Sprocket Rim with Chain 
Guide is installed in a few 
minutes, and gives you posi- 
tive, efficient valve control. 
Low initial cost is last cost! 
Prevents accidents, prevents 
waste, saves money! 





BABBITT STEAM SPECIALTY CO. 


1 Babbitt Square, New Bedford, Massachusetts 


PRICE $385.00 
1/2 to 2-Inch 


* BEAVER 


MODEL “E” 
give 214 bort machine 


@ Cuts, threads and reams all kinds 
of pipe from % to 2-inch. With a drive 
shaft and geared tools cuts and threads 
pipe up to 8-inch. Cuts off bolts and 


rods up to %-inch. Threads bolts and 
rods to 12-inch in one cut; up to 2-inch 
in two cuts. 
Write Beaver for detailed bulletin—or 
order through your supply house! 
“Over 50 Years of Friendly Service” 


BEAVER PIPE TOOLS 
274-300 Dana Ave. 
Warren, Ohio, ¥J.S.A. 


THE BEAVER way — ELimumares 


yr ft} 
oon © 
SPmOLE “woe” Ano wou CLARE 


NO SPINDLE WHIP 








SAFETY SWITCH 
LOCK 


February 














RIGHT-HANDED 











GEARS RUN IN OIL 





~ RUGGED STAND 
AVAILABLE 

















RENEWABLE 
BRONZE BEARINGS 
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Pressures 275 600 
Back Pressures 50 50 
Speeds 4000 RPM 4000 RPM 


Capable of exhausting against 
HIGH BACK PRESSURES 
Shafts—Horizontal 

or vertical 
Rotation—Clockwise 

or counter-clockwise 
Lubrication — 


Grease, Wing 
Filtered Oil 
System 


Oil-free 

steam may be 
used for heat- 
ing or process 


Write for 
Bulletin SW-51 


L.J. Wing Mfp.Co. 


Pump 


Wing Turbine 
with gearset 
combination 


64 Vreeland Mills Rd. 


Linden, New Jersey 


Factories: Linden, N. J., Montreal, Canada 


Chicago, Illinoi 


AUXILIARY 
STEAM 
TURBINES 











NEW ENGINEERING BOOKS 


Continued from page 118 


the early days of World War II. Even as 
its pages came from the presses, Fermi and 
his cohorts were busy in Chicago fashion- 
ing that historic structure of graphite and 
uranium which was to herald the birth of 
the atomic age and broaden tremendously 
the potential applications of nuclear 
science. Thus, as the authors point out in 
the preface of this Second Edition, the 
same act that gave muscle and sinew to 
applied nuclear physics signaled obsoles- 
cence for the book almost at the time of its 
appearance 

lhe present edition represents an effort 
on the authors’ part to remedy this situa- 
A new chapter on nuclear chain re- 
action has been added Special sections 
have been devoted to pile theory, neutron 
diffraction, cross-sections and cosmic 
rays. Also included for the first time are 
detailed instructions to guide the reader 
who may wish to perform a number of 
informative laboratory experiments in 
nuclear physics. Also, the tables of nuclear 
data have been brought up to date. Much 
of the subject matter common to both 
editions has been rewritten and expanded 
n the light of advances of the past eight 


tion 


vears 

In simple, concise language this book 
a clear picture of practically all 
phases of nuclear science, including the 
basic facts of nuclear particles and radia- 
tions and methods of accelerating them 
transmutation, natural and artificial radio- 
activity, isotopy and nuclear physics 

Anyone interested in the subject of 
nuclear physics should find this book both 
interesting and valuable 


gives 


How to Read for Self-Improvement, 
by Frank K. Levin; 246 pages plus study 
guide; size 5 by 8 in.; cloth binding; illus- 
trated; published by American Technical 
Society, Drexel Avenue at 58th St., Chi- 
cago, 37, Ill.; price $2.75 

This book is intended to improve your 
reading ability. The author tells you in 
non-technical language, with a working 
plan, supplemented by a study guide and 
answers to study guide questions, how to 
greatly increase your reading speed, im- 
prove your retention of what you read, 
enrich your enjoyment and add to the 
many values to be obtained from reading. 

The author points out that reading is a 
skill so closely allied to a person’s capacity 
for leadership that its importance cannot 
be over-emphasized 

He begins by talking about how to learn 
from books, making every minute count 
and making a book more valuable to your- 
self. He gives improve your 
memory, how to read for tests and exami- 
nations and how to increase your reading 
speed and improve comprehension. A very 
interesting chapter stresses the best way 
to learn mathematics and science. There is 
a chapter on vocabulary and composition, 
another chapter on the best way to read 
about a certain profession or trade or field 
lhe final chapter begins with this sentence 

The best that may be said of reading is 
that there is never an end to it, that for 
every accomplishment there is a new 
beginning. Somebody has said that democ- 
racy is unfinished business; so is reading 
for self-improvement 


ways to 


Gas Turbine Plant Heat Exchangers, 
by W. M. Kays, A. L. London, and D. W 
Johnson; 75 pages; size 8'o by 11 in. 
paper binding; published by the American 
Society of Mechanical Engineers, 20 W 
39th St., New York 18, N. Y.; price $3.00 

Before 1946 most of the 


Saleen 
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available basic 


heat transfer and flow friction data for 
gas-to-gas heat exchanger design related 
to banks of circular tubes. However, other 
types of tubes were later developed and 
this book discusses not only tubular sur- 
faces but plate fin surfaces, louvered fins 
and ruffled fins, and fin flat tube surfaces. 

Following an introduction and discus- 
sion of experimental methods used, there 
is an analysis of heat exchanger heat 
transfer and flow friction. Section IV deals 
with heat transfer surface geometry; 
Section V gives design data, with many 
tables of the various factors and a number 
of charts, while Appendix I discusses 
properties of air, air water vapor mixture 
and combustion products and Appendix 
II gives examples of heat exchanger per- 
formance calculations 

Although just at present the data and 
calculation methods given in this publica- 
tion are of interest to only a relatively few 
engineers, still it is very important to have 
these data available for those few. More- 
over, in the light of many present develop- 
ments in various industries many of the 
methods and data may be useful outside 
the gas turbine field. And, finally, as the 
years go on, more and more engineers 
will have to become interested in the gas 
turbine itself and will have to study this 
part of the subject more intensively. To do 
so, they will need to use considerable 
mathematics, so they'd better begin to 
brush up on their advanced algebra and 
calculus, if they plan to be at all interested 
in the gas turbine 


Elementary Pile Theory by Harry 
Soodak and Edward C. Campbell. First 
Edition; 73 pages; illustrated; 55¢ by 8 5¢ 
in.; published by John Wiley & Sons, Inc., 
440 Fourth Ave., New York 16, N. Y.; 
1950; price $2.50. 

his is an excellent little book for those 
who are seriously interested in the theory 
underlying the operation of atomic re- 
actors. Its title, however, should not mis- 
lead one. While Elementary Pile Theory 
presents the fundamental ideas associated 
with the chain reacting pile, it is not in any 
sense of the word to be considered a popu- 
lar book. It is essentially a mathematical 
consideration but the authors have kept 
the mathematics as simple as possible 
consistent with the complexity of the sub- 
ject. The authors report on detailed inves- 
tigations of what happens to the fast 
neutrons given off in the act of fission, 
how they move about in space, and how 
they are slowed down in matter. To avoid 
complications, only homogeneous piles are 
treated and they are considered from the 
point of view of simple diffusion theory. 

The book contains the declassified ma- 
terial of a series of lectures given by Dr. 
Soodak in connection with the Clinton 
Laboratories Training Program. The lec- 
tures were delivered to a limited number 
of academic and industrial physicists, 
chemists and engineers. While the pages 
of this little book represent only a small 
though very significant part of the training 
program, the information in it is now avail- 
able to all interested scientists and en- 
gineers 


Modern Oscilloscopes and Their Uses 
by Jacob H. Ruiter, Jr. First Edition; 191 
pages; illustrated; size 6 by 9 in.; cloth; 
published by Murray Hill Books, Inc., 
232 Madison Ave., New York, N. Y.; 1950; 
price $6.00 

This book by the Advertising Manager 
of the Instrument Division and Manager 
of Technical Publications of the Allen B. 
DuMont Laboratories, Inc., is the first 
comprehensive book on oscilloscopes di- 
rectly aimed at the needs of radio and 
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television servicemen, as well as engineers 
in many fields of industry. 

Starting with a discussion of what the 

oscilloscope is, what it consists of and 
examples of the various functions it per- 
forms, the book progresses logically to the 
operation of the cathode ray tube which is 
the indicating device employed in the 
oscilloscope. Then the operation of the 
oscilloscope is explained with detailed in- 
formation on each element. Power supplies, 
amplifiers, attenuators, positioning and 
timebase circuits and controls. The inter- 
pretation and use of basic patterns ob- 
tained with the oscilloscope are made 
clear by means of carefully prepared draw- 
ings. 
Next the book explains how the oscillo- 
scope is used as a timesaving industrial 
device, as a visual aid in teaching, etc. Of 
particular interest is the material describ- 
ing the techniques for photographing 
patterns from the screen of the cathode. 
ray tube. Throughout the book presents 
the most useful information in a clear 
manner that can be readily understood by 
anyone who has had elementary electronics 
training 


Ion Exchange Resins, by Robert Kunin 
and Robert J. Myers; 213 pages; 104 
illustrations; size 6 by 9 in.; cloth binding; 
published by John ‘Wiley & Sons, Ine., 
440 Fourth Ave., New York 16, N. Y.; 
price $4.75. 

One of the important developments of 
the last few years, to which many referen- 
ces have been made in Power ENGINEER- 
ING, is the development of ion exchange 
resins, used principally in this field in the 
treatment of boiler feedwater. This is the 
first book to assemble, digest and clarify 
the essential parts of the voluminous 
literature on this increasingly important 
subject. 

As readers of this magazine are aware, 
the use of ion exchange resins in boiler 
feedwater treatment is increasing rapidly. 
They are used in various combinations, 
sometimes alone and sometimes in connec- 
tion with other methods of water treat- 
ment, the object being to produce feed- 
water as pure as possible. In the latest 
forms in which they have been used, to- 
gether with other treatment processes, 
they have helped greatly in producing a 
water which, for all commercial purposes, 
is the equivalent of distilled water. 

The book covers very thoroughly the 
way in which these ion exchange resins 
work, including the underlying theory, 
the usefulness of the resins, the operation 
and engineering data associated with 
them and methods of using them, not only 
in the laboratory, but in industry. The 
authors are members of Rohm and Haas 
Co., which has been one of the principal 
organizations instrumental in developing 
various types of ion exchange resins. 

The book brings together the essence of 
a tremendous amount of technical litera- 
ture, mostly in the various technical and 
scientific magazines published during the 
past few years, and there is a list of 615 
of these at the end of the book. 

The subject is treated under following 
chapter headings: Introduction and His- 
torical Review; The Theory and Mechan- 
ism of lon Exchange; Cation Exchange 
Resin Characteristics; Anion Exchange 
Resin Characteristics; The Synthesis of 
Ion Exchange Resins; Applications, Gen- 
eral Considerations; Water Softening by 
lon Exchange; Deionization of Water and 
Other Electrolyte Solutions; lon Exchange 
in Analytical Chemistry; Miscellaneous 
Applications; Methods of Studying Ion 
Exchange Resins; The Design of Ion 
Exchange Units. 
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Forged Steel Gate Valve 
that gives you this 
4-WAY 
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screw. Bonnet joints are either 
gasketed or metal-to-metal. Pres- 
2000 Ib. at 100°F. — 


Chapman List 960 


An exceptionally wide range 
Forged Steel Gate Valves are man- 


of services is covered by this 
to2 


small forged steel gate valve... 
giving you the same consistent 
top level performance on many 
different jobs. 


ufactured in sizes from 
inclusive, and in these 2 types:(1) 
Rising stem with yoke (shown), 
and (2) Rising stem with inside 


sure range: 
380 1b. at 1000°F. Forhigher pres- 
sures, specify List 990. Send for 
illustrated Catalog No. 10. 


THE CHAPMAN VALVE MFG. CO., INDIAN ORCHARD, MASS. 


February, 1952—POWER ENGINEERING—Chicago, Illinois 





fuel used 


maintenance 
costs 


when you 


use 


TEXACO 
URSA 
OIL 


This is a proven fact: Diesel, gas and dual-fuel 
engines all run cleaner, use less fuel, require less 
maintenance expense when lubricated with Texaco 
Ursa Oil. The reasons why are these — 

Texaco Ursa Oil stands up under heat and pres- 
sure, resists oxidation. This means freedom from 
carbon, varnish, sludge. It means free rings for 
better compression and combustion, real savings in 
fuel. Wear is reduced, bearings and all moving 
parts last longer. 

There is a complete line of Texaco Ursa Oils to 
meet the requirements of every stationary Diesel 


engine and every set of operating conditions. They 


have the O.K. of leading engine builders and oper- 
ators everywhere. In fact — 


For over 15 years, more stationary Diesel 
h.p. in the U. S. has been lubricated with 


Texaco Ursa Oil than with any other brand. 


Step up the dependability of your engine perform- 
ance and bring down your operating costs. A Texaco 
Lubrication Engineer will be glad to help you. Just 
call the nearest of the more than 2,000 Texaco Dis- 
tributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


TEXACO URSA OILS 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES 


LO 7¥9 Gow 


IN .. . TEXACO STAR THEATER starring MILTON BERLE on television every Toesday night. METROPOLITAN OPERA radio broadcasts every Saturday afternoon 





